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Abstract 
Social connection is important to one’s health and longevity. However, not only do 
people need others to survive, we need others to thrive. Researchers call for deeper 
examination of the functions and processes through which our social partners help us to 
prosper and thrive, such as through increased physical health and well-being (Feeney & 
Collins, 2015; Pietromonaco & Collins, 2017). Over three studies, I examined 
phenomena theorized to contribute to long-term thriving including positive emotions 
(i.e., gratitude and positive affect fluctuation), responsive support, affectionate touch, 
and physical health (i.e., sleep) within the context of nursing work (Study 1) and military 
relationships (Study 2 & 3). Study 1 provides support for the benefits of received 
gratitude expressions, an understudied component of gratitude interactions. 
Specifically, nurses receiving more thanks within their work week were associated with 
feeling more satisfied with their patient care and in turn positive physical health 
outcomes including higher sleep quality, for example. Thus, not only is feeling grateful 
important to well-being but receiving thanks from others benefits one’s physical health 
as well. Study 2 extended research describing the impact of the dynamic and fluctuating 
nature of emotion and physical health to close relationships by examining how positive 
affect variability (intra-individual standard deviation) and instability (differences 
between each successive day’s mood) promotes or hinders intimacy. The second study 
found that greater fluctuations in positive affect over time were associated with greater 
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reports of closeness within military couples. Recent research indicates that variability in 
positive and negative mood contributes to reduced psychological and physical well-
being; however, when applied to the study of close relationships, Study 2 suggests that 
variation in positive mood may instead benefit military couples. Finally, Study 3 
investigated the degree to which affectionate touch enhances the interrelationships 
among negative event support, gratitude, and sleep within Veterans and their partners 
over time. Results offer limited support; however, one key finding indicates that Veteran 
daily reports of affectionate touch were associated with increased sleep quality for their 
spouses. In addition, Veteran reports of affectionate touch strengthened the degree to 
which spouses’ perceived responsive support predicted Veteran grateful mood. Study 3 
supports research showing that positive interactions with one’s partner, such as physical 
touch and responsive support, contribute to sleep and positive relationship 
maintenance emotions, such as gratitude. Taken together, these studies offer support 
for the integral role our social connections play in thriving, particularly within the 
contexts of nursing and military relationships. 
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CHAPTER I: INTRODUCTION 
Meaningful social relationships are critical for survival. Social connection helps 
satisfy the basic human need of belonging (Deci & Ryan, 2000) and promotes 
psychological and physical well-being (Holt-Lunstad, Smith, & Layton, 2010; Robles, 
Slatcher, Trombello, & McGinn, 2014; Uchino, 2006). For example, close relationships 
increase one’s chance of survival by 50%, which is a similar magnitude of mortality risks 
related to smoking, alcohol use, and obesity (Holt-Lunstad, Smith, & Layton, 2010). 
However, the mechanisms through which relationships promote health and well-being 
are not clearly defined (Pietromonaco & Collins, 2017). Greater delineation of these 
processes will help researchers understand how to optimize well-being. Furthermore, in 
addition to needing others to survive, we need others to thrive.  
Thriving is a multidimensional construct signifying personal and relational growth 
and prosperity. Dimensions of thriving include subjective or hedonic well-being (e.g., 
happiness), eudaimonic well-being (e.g., personal growth and goal striving), 
psychological (e.g., emotional), relational (e.g. high-quality relationships), and physical 
well-being (e.g., sleep and reduced susceptibility to disease; Diener et al., 2010; Feeney 
& Collins, 2015; Ryff & Singer, 1998, 2000; Seligman, Steen, Paker, & Peterson, 2005). 
Thriving is thought to be on a continuum, and individuals may be flourishing in some 
domains but less so in others (Feeney & Collins, 2015). While social connection is an 
important component to thriving, current theoretical perspectives suggest that 
relationships also serve important functions to promote flourishing. As Feeney and 
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Collins (2015) describe in their theoretical model of relational thriving (see Figure 1.0), 
relationships are a “source of strength” when facing stressful experiences and are also a 
“relational catalyst” for exploration, creativity, and personal growth in the absence of 
adversity.  
Drawing on dominant theoretical perspectives in relationship science, the 
relational thriving model posits that thriving is a function of interpersonal processes (see 
Figure 1.1) such that interactions with one’s close relationship partner promotes 
personal growth through pursuing new opportunities and providing fortification during 
life’s trials, leading to long-term thriving (Feeney & Collins, 2015). Positive interactions 
with one’s partner help to savor success and lead to greater personal and relational 
well-being, serving a relational catalyst (RC) function. An example of a relational catalyst 
process is capitalization, or the sharing of good news with one’s partner and their 
supportive response, which promotes seeking new experiences and opportunities 
(Gable et al., 2004). Conversely, a partner’s supportive interactions during a stressful 
experience that helps one to buffer negative consequences describes using the partner’s 
support as a source of strength (SOS) to promote thriving. For example, social support 
may help one to be resilient to life’s stressors and support growth beyond adversity.  
Both RC and SOS functions are supported by literature examining attachment 
theory, social support, broaden-and-build theory, and responsiveness, among others. 
For example, attachment theory suggests that people develop strong emotional bonds 
with caregivers (Bowlby 1969/1982), such as one’s romantic partner. Within the 
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attachment system, individuals develop expectations about whether support from one’s 
caregiver will be there when they need it. Therefore, caregivers provide a safe haven for 
individuals that helps restore feelings of security when experiencing adversity. In 
addition, attachment theory also posits that felt security allows us to explore our 
environment and participate in new opportunities. Thus, caregivers also serve as a 
secure base for personal growth (Feeney, 2004). Similarly, when experiencing distress, 
social support literature hypothesizes that caregiver support may directly affect 
individual’s health and well-being by increasing positive affect, stability and recognition 
of one’s self-worth within close relationships (main effect hypothesis), as well as by 
reducing the negative impact of stress when partners are perceived to be available 
(stress buffering hypothesis; Cohen & Willis, 1985). Furthermore, partner support in the 
absence of adversity can increase well-being through positive emotions that broaden 
life’s opportunities and build positive resources that support resiliency to later adversity 
(Frederickson, 2001; Tugade & Frederickson, 2004). Therefore, attachment theory, 
social support hypotheses, and the broaden and build theory each provide support for 
both SOS and RC functions.  
Responsiveness is a key relationship mechanism that supports thriving during 
abundance (e.g., new opportunities; RC function of thriving model) as well as scarcity 
(e.g. adversity; SOS function). Responsiveness is defined as the degree to which one 
feels understood, validated, and cared for by one’s partner (Reis & Gable, 2015), and 
whether they are validating, caring, and understanding of one’s partner in return (Clark 
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& Lemay, 2010). Good caregivers within attachment theory, for example, are those who 
are perceived to be responsive to one’s needs whether that may be by providing a 
secure base for personal growth or a safe haven during life’s stressors (Feeney, 2004). 
Perceived partner responsiveness plays an integral role in capitalization interactions, for 
example, helping one’s partner to savor their good news by responding with enthusiasm 
(Gable, Reis, Impett, Asher, 2004), as well as restoring security during life’s stressors 
(Feeney, 2004). Likewise, both enacted responsive support and perceived 
responsiveness are related to increased daily intimacy in couples (Debrot, Cook, Perrez, 
& Horn, 2012).  
Relationship scientists argue that responsiveness is not a characteristic of the 
individual, but rather is relationship-specific. For example, responsiveness is a process 
based in the context of each partner’s enduring traits (e.g., personalities) as well as the 
history of interactions with close others that develops in a unique relational context 
(Clark & Lemay, 2010). Gable and Reis (2015) describe responsiveness as, “a 
fundamentally interpersonal process with intrapersonal origins and consequences” (p. 
67), and thus allows us to understand individuals through relationships. For example, 
Partner A’s goals, desires and needs contribute to their intended and expressed 
responsive behaviors to Partner B. Similarly, Partner B’s goals, desires, and needs 
influences their perception of Partner A’s behavior. Therefore, responsiveness supports 
both intrapersonal and interpersonal well-being processes, such that individuals may 
thrive through relationships.  
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There are several immediate outcomes of responsive support (both RC and SOS) 
that may lead to thriving over time, including emotional states, healthy life-style 
behaviors, relational outcomes, and situation-relevant outcomes, to name a few. For 
example, increased positive emotions and decreased negative emotions tend to 
accompany responsive support from one’s partner (e.g., Collins et al., 2014). Responsive 
support may also predict health behaviors such as sleep quality. For example, Jakubiak 
and Feeney (2016a) found that secure base support (i.e., supporting exploration) 
predicts decreased physical symptoms (e.g., pain, nausea, dizziness) indirectly through 
personal growth outcomes such as efforts to progress towards one’s goals. In addition, 
goal progress similarly mediated the relationship between responsive support and 
psychological and relational well-being including, increased positive emotions and 
relationship quality. Responsive support may lead to immediate outcomes relevant to 
the situation such as rebuilding of personal resources after adversity and producing a 
high-quality outcome. For example, those who receive responsive support report 
increases in positive affect and life satisfaction (Gable et al., 2004), and people with 
romantic partners who supported exploration during a lab activity showed increased 
performance and persistence (Feeney & Thrush, 2010).  
It is important to note that support must be appropriate for the situation and 
partners’ needs. Support that is insensitive to the partner’s needs or inappropriate for 
the situation may be ineffective (Collins & Feeney, 2000) and result in reduced well-
being (Monin, Feeney, & Schulz, 2012). Therefore, optimal well-being may be nuanced 
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by the individual characteristics, behaviors, or contexts of support. This is consistent 
with literature describing the negative influence that relationships have on health when 
a partner is experiencing mental and physical health challenges (Kiecolt-Glaser & 
Wilson, 2017).  
This dissertation focuses on specific short-term intrapersonal and interpersonal 
processes that are theorized to contribute to long-term thriving, or lack thereof.  For 
example, this work examines emotional states, health outcomes, relational and 
situational outcomes that Feeney and Collins (2015) propose to be involved in 
supporting thriving. Specifically, I investigated the roles of gratitude, affectionate touch, 
positive affect, and sleep in intrapersonal and interpersonal well-being within work and 
relationship contexts.  
Gratitude 
Gratitude is an affective state that results when an individual acknowledges that 
they have (a) experienced a positive outcome, and (b) that the benefit is due to an 
external source (Emmons & McCullough, 2003). Gratitude can be conceptualized as 
“benefit-triggered” gratitude as well as “generalized” gratitude (Lambert, Graham, & 
Fincham, 2009). For example, benefit-triggered gratitude is an interpersonal process in 
which an individual attributes his or her positive benefit to an action by another person 
(e.g., “I am grateful that my partner got up early to walk the dog and let me sleep”), 
while general gratitude is a global feeling of appreciation in one’s life (e.g., “I am 
grateful for my partner”). While benefit-triggered conceptualizations of gratitude 
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describe an interpersonal process, general gratitude describes an intrapersonal process 
that includes dispositional definitions of gratitude, such as individuals who tend to have 
a grateful outlook on life (Wood, Froh, & Gaerty, 2010).  
Literature indicates the well-being benefits of both benefit-triggered and general 
gratitude (Emmons & McCullough, 2003; McCullough, Kilpatrick, Emmons, & Larson, 
2001; Wood, et al. 2010). For example, general gratitude has been associated with 
increased positive moods, coping, physical symptoms, and sleep quality (Emmons & 
McCullough, 2003) as well as both hedonic and eudaimonic daily well-being (Nezlek, 
Newman, & Thrash, 2017). A gratitude intervention in which individuals wrote a letter of 
appreciation to a close other about a specific benefit they experienced (i.e., benefit-
triggered gratitude) predicted increased life satisfaction and well-being over time 
(Boehm, Lyubomirsky, & Sheldon, 2011). Furthermore, gratitude is theorized to support 
personal (Armenta, Fritz, & Lyubomirsky, 2017) and social growth (Algoe, 2012). For 
example, Armenta and colleagues (2017) suggest that benefit-triggered gratitude 
promotes self-improvement via key mechanisms such as connectedness to others, 
feeling uplifted or experiencing an upward spiral of thoughts and feelings, among 
others. Likewise, gratitude is a bonding agent and builds closer relationships through 
increased feelings of responsiveness and affection (Algoe, 2012).   
While much of the early work on gratitude focused on exchange motivations 
underlying the emotion, such as supporting reciprocity norms and prosocial behaviors 
(McCullough et al., 2001), current theoretical perspectives contend that the functions of 
RELATIONAL THRIVING IN CONTEXT   
 
8 
gratitude are relational in nature and extend beyond purely reinforcing reciprocity 
norms. Algoe (2012) argues that at the core, gratitude functions to promote feelings of 
responsiveness in daily life. According to the find-remind-and-bind theory of gratitude 
(Algoe, Haidt, & Gable, 2008), gratitude begins with a unique relational appraisal of a 
social situation. When people experience a benefit and attribute their benefit to 
another person (the key ingredients to promoting gratitude responses), this provides 
information about one’s interpersonal relationship: it signals a social tie. Specifically, 
gratitude helps to find new relationship partners, or reconnect with current relationship 
partners and to strengthen these relationships through increased feelings of 
responsiveness, such as feeling cared for, validated, and understood. Thus, gratitude is a 
positive emotion that engenders social growth. Therefore, in close relationships, 
gratitude is one distinct affective experience theorized to be a direct outcome of both 
source of strength and relational catalyst functions of thriving in relationships (Feeney & 
Collins, 2015). 
Of import, the social benefits of gratitude often require the expression of such 
emotion (Algoe & Stanton, 2012). For example, the mere expression of gratitude signals 
a communal relationship (i.e., characterized by mutual responsiveness and assuming 
responsibility for a partner’s welfare; Clark, Armentano, Boothby, & Hirsch, 2017) 
between the expresser and benefactor (Lambert, Clark, Durtschi, Fincham, & Graham, 
2010). When examined interpersonally, gratitude expressions support feelings of 
responsiveness for both interaction partners (e.g., benefactor and beneficiary; Algoe & 
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Zhaoyang, 2016). In this way, both the individual experience of gratitude as well as the 
expression of gratitude to another are important for well-being of individuals and 
relationship partners.  
Affectionate touch 
One characteristic of relationships that communicates positive emotion, reduces 
stress, and promotes resilience in couples is physical touch. For example, people can 
communicate distinct emotions such as gratitude, love, happiness, anger, fear and 
sadness from one second of physical contact with up to 83% accuracy (Hertenstein, et 
al., 2006). Both giving and receiving responsive touch increases positive daily mood and 
deceases negative mood above and beyond level of intimacy in romantic relationships 
(Debrot, Schoebi, Perrez, & Horn, 2013). Ditzen and colleagues (2007) found that touch 
significantly lowers cortisol and heart rate compared to verbal support. Further, touch 
from one’s partner protects against maladaptive emotion regulation such as 
suppression (Debrot, Schoebi, Perrez, & Horn, 2014). Therefore, affectionate touch is a 
powerful tool for communicating emotion, including gratitude, and promoting 
relational, psychological, and physical well-being. 
Jakubiak and Feeney (2017) proposed a theoretical model of affectionate touch 
receipt arguing that affectionate physical contact in romantic relationships improves 
psychological, relational, and physical well-being directly from relational-perceptions as 
well as indirectly through stress buffering mechanisms. For example, affectionate touch 
from one’s partner signals social inclusion and promotes relational-cognitive changes 
RELATIONAL THRIVING IN CONTEXT   
 
10 
such as felt security and responsiveness. Indeed, research indicates that when people 
experience affectionate touch, they feel more secure (Jakubiak & Feeney, 2016b), cared 
for and understood by their partners (Debrot et al., 2013). Touch is theorized to “get 
under the skin” to predict health in relationships (e.g., Field, 2010; Sbarra & Hazan, 
2008). Cohen, Janicki-Deverts, Turner, and Doyle, (2015) showed that when people 
receive more hugs they had less susceptibility to cold infection and less severe 
symptoms if they were infected with the cold. Further, hugs showed stress-buffering 
effects by attenuating the degree to which interpersonal conflict contributed to cold 
infection. In addition, simply imagining touch support from one’s partner predicts 
decreased stress responses to a greater degree than imagined verbal support (Jakubiak 
& Feeney, 2016c). Taken together, this evidence suggests that the influence of touch in 
relational interactions can serve as a source of strength in times of stress and a 
relational catalyst for personal growth through feelings of responsiveness and relational 
security.  
Positive affective variability 
As noted above, positive affect is theorized to be an immediate outcome of 
responsive support and promotes long-term thriving (Feeney & Collins, 2015). In fact, 
positive affect is widely considered one component of subjective well-being (e.g., 
hedonic well-being; Deiner, Suh, Lucas, & Smith, 1999) and has important implications 
for physical health in addition to relationship outcomes. Furthermore, positive affect 
builds psychological and social resources (Frederickson, 2001). For example, positive 
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emotions help people form and maintain intimate relationships (Shiota, Campos, 
Keltner & Hertenstein, 2004), promote relationship satisfaction (Lyubomirsky, King, & 
Deiner, 2005), encourage positive relationship maintenance behaviors (Gable et al., 
2004), and increased intimacy (Debrot et al., 2013).  
While increased positive affect seems to benefit well-being for individuals as well 
as relationships, an existing body of work indicates that positive affect may have some 
limitations. For example, high levels (e.g., at the 75th percentile) of positive affect is 
linked to risky behavior (Martin et al., 2002) and poor psychological health (Diener, 
Colvin, Pavot, & Allman, 1991). Likewise, high intraindividual variability in positive 
mood, or the degree to which a person fluctuates in positive mood around their average 
level, is associated with poor physical and mental health. For example, high positive 
affect variability predicts lower life satisfaction, and higher depression and anxiety 
(Gruber, Kogan, Quoidbach, & Mauss, 2013), decreased eudaimonic well-being (e.g., 
personal growth; Houben, Van Den Noortgate, & Kuppens, 2015), greater chronic health 
conditions (Chan, Zhang, Fung, & Hagger, 2016), increased alcohol consumption (Mohr, 
Arpin, & McCabe, 2015), and unfavorable hypothalamic-pituitary-adrenal axis 
functioning, a key health indicator (Human et al., 2015). Furthermore, affective 
variability may be a risk factor for subsequent psychological distress (van de Leemput et 
al., 2014).  
Intraindividual variability refers to the, “relatively short-term changes that are 
construed as more or less reversible” (Nesselroade, 1991, p. 215). For example, a person 
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may vary in feelings of happiness from day to day in which they experience greater 
feelings of happiness on one day than they felt before and feel less happiness on the 
following day. The most common measure of within-person variability is estimated by 
calculating an intraindividual standard deviation (iSD) of a construct over time. This 
metric assumes that time is unstructured; in other words, iSD measures variability 
across all repeated measures and does not capture situational information, creating a 
summary score of overall variability in a single construct. Therefore, researchers 
distinguish the iSD approach as essentially measuring an individual’s characteristic level 
of lability, or their capacity to change compared to other process-oriented variability 
(e.g., variability that includes temporal or situational information; Ram & Gerstorf, 
2009). In other words, within-person variability theoretically demonstrates the degree 
of person-level variation, while dynamic processes demonstrate how variation is 
happening within people over time. Each conceptualization has merit depending on the 
phenomenon of interest; in this case, individual variability in positive affect is of focus in 
the present investigation.  
Affective scientists who examine variability in emotions, also referred to as 
emotion dynamics, define this metric of variability as describing the degree to which an 
individual is characteristically sensitive to emotional appraisals (Kuppens & Verduyn, 
2015). For example, a person with low variability in positive affect may indicate that 
they are generally not as susceptible to feelings of happiness below or beyond their 
average level, while high positive affect variability may indicate that a person is very 
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susceptible to the highs and lows of happiness emotional responses. Therefore, positive 
affective variability measures the degree to which an individual is sensitive to positive 
emotional appraisals that they encounter across all situations and times. Researchers 
argue that while this depiction of variability does not specifically examine the process of 
emotional changes across time, such as emotion regulation, this approach lays a 
foundation for regulation (Kuppens & Verduyn, 2015). In other words, an individual’s 
characteristic amount of variability in positive mood describes the emotive landscape 
within which regulatory processing must function.  
However, how is affective variability relevant to thriving through relationships? 
Emotions are key to forming our relationships and relationships shape our emotions 
(Schoebi & Randall, 2015). For example, the disclosure of emotions helps build intimacy 
with others. According to Reis and Shaver’s (1988) interpersonal model of intimacy, by 
expressing emotions (whether explicitly or subtlety), we allow others to know our inner 
self which is conceptualized as an affective core that develops over time. Furthermore, 
affective expression allows one’s interaction partner the opportunity be responsive in a 
way that communicates care, understanding, and validation. Over time, responsiveness 
to emotional disclosures builds intimacy within relationships. Further, relationship 
partners over time display coordinated emotional patterns such as affective synchrony 
and co-regulation, which may have immediate and downstream effects on health and 
well-being (Saxbe & Repetti, 2010; Sbarra & Hazan, 2008; Slatcher & Schoebi, 2017). 
However, emotional interdependence may not characterize all relationships; rather, 
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couples may be more or less emotionally interdependent with each other. For example, 
when couples are emotionally interdependent in their day-to-day lives, they report 
more life satisfaction; however, this effect is not found when couples display more 
independent emotional patterns (Sels, Ceulemans, Bulteel, & Kuppens, 2016). Taken 
together, theory and empirical evidence suggests that emotions must be examined 
within the context of relationships. Yet it is unclear how patterns of positive affect 
variability promote or hinder relational well-being.  
To reiterate, sensitivity to positive affective appraisals, measured by variability, 
may be a vulnerability for individual well-being, while sensitivity to one’s partner’s 
emotions and needs is important for responsive support and building intimacy. Slatcher 
and Schoebi (2017) argue that individuals who have higher emotional variability may 
benefit from a partner who is sensitive to their emotions but also emotionally 
expressive themselves.  Therefore, variability in positive affect is necessary for 
responsiveness to occur; on the other hand, highly variable positive affect or very little 
positive affect variation may be considered inappropriate for the situation or 
unresponsive to one’s partner. This lends itself to examining ways in which positive 
affect variability may be optimal compared to fragile within the context of intimate 
relationships. In sum, this literature suggests that high positive affect may not be 
synonymous with optimal positive affect. Rather, positive affect is nuanced and 
additional work must examine what may differentiate the people, relationships, or 
contexts in which positive affect promotes or hinders relational well-being.  




  According to the thriving model, another immediate outcome of responsive 
support is healthy lifestyle behaviors, including sleep. Sleep is critical to health and well-
being, and is associated with a multitude of health outcomes such as obesity, 
cardiovascular health, accident risk, among others (for reviews see Itani, Jike, 
Watanabe, & Kaneita, 2017; Luyster, Strollo, Zee, & Walsh, 2012). Sleep literature tends 
to examine sleep as an individual process; however, the majority of adults share a bed 
with their romantic partner (National Sleep Foundation, 2013). Therefore, sleep has 
been conceptualized as a dyadic behavior in which sleep duration and quality, for 
examples, covary between partners (Lee et al., 2017).  
Based on this more ecologically valid conceptualization of sleep, Troxel, Robles, 
Hall, and Buysse (2007) argue that sleep is fundamentally a part of the attachment 
system. For example, high quality sleep requires the down-regulation of arousal and a 
general a sense of security and comfort. Based on empirical evidence, the authors 
propose a theoretical model of the bidirectional relationship between sleep and 
relationship quality among adults. Research indicates that poor sleep predicts increased 
relationship conflict (Chen & Gordon, 2014). Further, couples with higher relationship 
satisfaction tend to show a reduced risk of sleep problems as well as better sleep quality 
(Ko, Chen, Wang, & Su, 2014; Troxel, Buysse, Hall, & Matthews, 2009). Troxel and 
colleagues (2007) suggest that this bidirectional relationship may be explained through 
psychological, physiological, and behavioral mechanisms. For example, specific 
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relationship behaviors or interactions may promote sleep through psychological 
processes, such as emotions. One recent example from Selcuk, Stanton, Slatcher, and 
Ong (2017) suggests that perceived partner responsiveness predicts lower sleep 
problems via reduced anxiety and depression symptoms. Furthermore, specific 
relationship behaviors may have an independent effect on sleep outcomes in couples. 
Kane, Slatcher, Reynolds, Repetti, and Robles (2014) found that couples who tended to 
disclose their thoughts and feelings to their partner before bed had better self-reported 
and physiological assessments of sleep outcomes, even after accounting for relationship 
satisfaction. This evidence supports the thriving model in that it describes the 
immediate health outcomes of relationship maintenance behavior and emphasizes the 
importance of examining health, well-being, and psychological mechanisms within a 
relational context.  
Present Investigation 
In order to optimize well-being, researchers have begun focusing their attention 
on the key mechanisms through which relationships influence health and encourage 
thriving (Feeney & Collins, 2015; Pietromonaco & Collins, 2017). However, a thorough 
understanding is needed of the specific behaviors and processes of relationship 
functioning that support thriving, namely gratitude, affectionate touch, and positive 
affect variability, and the unique contributions of one’s personal context to thriving, 
such as one’s occupational experiences or interdependent relationship. I examine 
thriving within the context of nursing work and military relationships.  
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Both samples offer unique opportunities to study thriving. For example, nurses 
are the largest group of health care professionals in the United States (U.S. Department 
of Labor, 2018), and are embedded in the delivery of healthcare services often 
interacting with patients, patients’ families, colleagues, and other health professionals 
to accomplish job tasks. Therefore, nursing work requires a great deal of interpersonal 
interaction in routine as well as “high-stakes” work situations. Unsurprisingly, nursing 
work is demanding and the profession is associated with high risk of burnout (Aiken et 
al., 2002) as well as increased pressures related to aging populations, and greater 
expectations regarding quality of care (Aiken et al., 2012). Nurses’ burnout is associated 
with negative outcomes for themselves as well as their patients. For example, higher 
rates of burnout reported by health professionals is associated with lower quality of 
care and patient safety (Halbesleben & Rathert, 2008). Indeed, nurses’ higher job 
demands are related to poor sleep (Hasson & Gustavson, 2010; Winwood & Lushington, 
2006), psychosomatic symptoms such as headaches (Lin, Huang, & Wu, 2007), poor 
nutrition (Tucker, Harris, Pipe, & Stevens, 2010), and lower job satisfaction (Cho, Park, 
Jeon, Chang, & Hong, 2014). On the other hand, nurses report that the most satisfying 
parts of their job is interacting with patients and fellow nurses (Adams & Bond, 2000; 
Newman & Maylor, 2002). Therefore, nurses may experience positive outcomes related 
to social interactions in their workplace that help build resources that support thriving 
beyond demanding work conditions.  
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U.S. military service is another occupation associated with high job demands, 
especially in relation to deployment. Since 2001, almost 3 million military service 
members have been deployed in service of Operation Enduring Freedom (OEF), and 
Operation Iraqi Freedom (OIF), and Operation New Dawn (OND; Wenger, O’Connell, & 
Cottrell, 2018). Military couples report experiencing adversity related to deployments 
and post-deployment reintegration. For example, couples may experience stress related 
to household and parenting challenges and concerns about their Veteran partner’s 
safety (Segal, 1989; Warner, Appenszeller, Warner, & Grieger, 2009). During the 
reintegration period upon return from deployment, couples report difficulty getting 
back into a routine (Knoblach & Theiss, 2012) and trouble rekindling intimacy and 
closeness (Bowling & Sherman, 2008). Post-deployment challenges may be more severe 
when couples face mental health concerns as result from combat experiences, including 
depression, anxiety, and post-traumatic stress disorder (PTSD; Allen, Rhoades, Stanley, 
& Markman, 2010; Goff, Crow, Resibig, & Hamilton, 2007; Renshaw & Campbell, 2017). 
It is important to note, however, that the stressors that military couples report do not 
necessarily translate into relationship decline and dissolution. For example, Karney and 
Crown (2007, 2012) show that military marriages are not dissolving at a higher rate than 
civilian marriages. A recent study found that when accounting for combat exposure, 
PTSD symptoms, and other military demographics, marital satisfaction was reduced for 
couples in which the Veteran had never deployed compared to couples in which 
Veteran partners had undergone multiple deployments (Karney & Trail, 2017). In other 
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words, while initial deployments may have a negative impact on relationships, 
subsequent deployments may not have the same effect for military couples. This 
research indicates that deployment and military service in general is not necessarily a 
“home wrecker”, but rather military-connected relationships may endure and be 
strengthened over time. Therefore, intimate relationships in which one member is 
serving or has served in the armed forces may be able to uniquely inform the ways in 
which relationships support thriving through adversity.  
While nursing tends to be associated with high rates of burnout and retention 
problems (Aiken et al., 2002), the sample collected for Study 1 was currently employed 
nurses working in acute care medical facilities and has an average occupational tenure 
of 14 years. Likewise, whereas some Veterans may face employment and mental health 
challenges, the Veterans sampled in Studies 2 and 3 are employed at least part time and 
the majority have been separated from the military though some are still actively 
serving in the National Guard and Reserves. When considering relational thriving within 
this sample, the majority of the couples were married (see Hammer, Wan, Brockwood, 
Mohr & Carlson, 2017) and report being in a romantic relationship together for about 12 
years. Thus, these samples are composed of group members who have most likely 
experienced adversity associated with their group, such as combat exposure for military 
Veterans and symptoms of burnout for nurses, but have endured. This provided an 
opportunity to study resources that nurses and military couples draw upon to thrive in 
their respectively unique contexts. 
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Overview of Chapter II: Gratitude reception and physical health: Examining the 
mediating role of satisfaction with patient care in a sample of acute care nurses 
The first study is a manuscript in press at the Journal of Positive Psychology. This 
study is part of the Oregon Nurse Retention Project that partnered with a professional 
nursing organization to learn more about nurses’ work experiences. Using a longitudinal 
weekly assessment of nurses’ work events, Study 1 examined mechanisms that 
contribute to health and well-being such as receiving expressions of gratitude. 
Specifically, this study targets an under-examined piece of gratitude interactions and its 
effect on health: how receiving expressions of gratitude predicts physical well-being 
through intrapersonal resources, such as satisfaction with the quality of care one 
provided. Until recently, gratitude has been studied as an individual process that 
contributes to prosocial behaviors (McCullouth et al., 2001), health (Emmons & 
McCullough, 2003), and well-being (Bohem et al.,  2011), however, recent studies and 
theory emphasize that gratitude promotes well-being for both the expresser of 
gratitude as well as the person who is receiving the expressions (Algoe, 2012; Algoe & 
Zhaoyang, 2016). For example, in romantic couples, partners who received gratitude 
expressions for a particular pro-relationship behavior report perceiving their partner as 
more responsive (Algoe, Frederickson, & Gable, 2013). In addition, expressions of 
gratitude promote individual psychological resources (Algoe & Zhaoyang, 2016). 
Therefore, this study examined whether nurses’ weekly reports of receiving gratitude 
(e.g., from patients and coworkers) predicted increased resources, such as one’s 
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satisfaction with support provided, which in turn contributed to improved health 
outcomes such as sleep, headaches, and healthy eating.  
Overview of Chapter III: Positive affective variability and intimacy in military 
relationships 
Study 2 examined how intrapersonal emotion dynamics may extend to relational 
well-being within military service members and their romantic partners. Positive 
affective experiences tend to be related to better well-being (Fredrickson, 2001; 
Fredrickson & Losada, 2005; Pressman & Cohen, 2005). Although, some variability in 
positive affect can be expected day-to-day, greater lability in positive mood is associated 
with poor mental health (Gruber et al., 2013) and physical health outcomes (e.g., Hardy 
& Segerstrom, 2017; Human et al, 2015). While affective scientists have demonstrated 
the association between emotional variability and psychological and physical well-being 
as well as the importance of studying the emotion dynamics within couples (e.g., Butler, 
2015), few studies have examined how intraindividual affect dynamics predict 
relational-well-being in romantic partners. Furthermore, military-connected couples 
(e.g., those in which one partner is currently serving has served in the armed forces) 
may experience additional challenges with regards to emotion dynamics and 
psychological well-being (e.g., Price, Monson, Callahan, & Rodriguez, 2006). For 
example, the degree to which positive affect variability affects how close Veterans and 
spouses feel to each other may depend on Veterans’ post-traumatic stress symptoms.  
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Study 2 examined how individual positive affect variability predicts within-
person average intimacy in Veterans and spouses. In addition, I hypothesized that the 
effect of positive mood variability on intimacy will vary as a function of the Veteran’s 
post-traumatic stress symptoms. Literature examining emotion dynamics have 
somewhat conflicting conceptualizations of variability. For example, high variability may 
be maladaptive because the degree of positive mood is inappropriate for the situation 
or is emotionally taxing, whereas low variability when the situation calls for increased 
positive emotion may also be seen as inappropriate or unresponsive. Therefore, an 
additional aim of this study was to examine how positive affect fragility, or the degree to 
which individual’s variability depends on higher or lower average levels of positive 
emotion, predicts intimacy in military couples. For example, a Veteran partner, Tim, may 
generally feel a high level of happiness, yet his feelings of happiness swing high and low 
day-to-day to a great degree (high average level, high variability). Tim’s experience of 
swinging fluctuations in mood, may make it difficult to savor positive emotions and be 
emotionally taxing for Tim and Tim’s partner, Jen, who attempts to console or capitalize 
with him, making it harder for Tim and Jen to feel close to each other. This study was 
based on literature examining positive affect variability and health outcomes (e.g., 
Human et al., 2015) as well as theoretical conceptualizations of emotion dynamics in 
individuals (Kuppens & Verduyn, 2015; Ong & Ram, 2017) and intimate relationships 
(Butler 2015; Schoebi & Randall, 2015).  
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Overview of Chapter IV: Relational thriving in military relationships: The role of 
affectionate touch, gratitude, and sleep  
Drawing on the relational thriving model proposed by Feeney and Collins (2015), 
Study 3 aims to investigate the interpersonal effects of gratitude, affectionate touch, 
and sleep. Feeney and Collins (2015) theorize that feelings of gratitude are an 
immediate outcome of responsive support during adversity (e.g., source of strength) as 
well as life opportunity (e.g. relational catalyst), and thus is important to consider as a 
mediator of support responsiveness and health. However, for the purposes of this 
study, only key components of interpersonal processes (highlighted in Figure 1.1) within 
the source of strength arm of the relational thriving model (Figure 1.0) were of interest. 
In addition to gratitude, the quality of the provided support is particularly important 
within this model as well (Feeney & Collins, 2015). As described by Shiota et al. (2017) 
affectionate touch serves several important functions including bonding, soothing, and 
providing rewards and, therefore, is critical in the study of romantic relationships. I 
examined the degree to which affectionate touch enhances the relation between 
negative event support, gratitude, and sleep within Veterans and their partners. To my 
knowledge, this is the first study to investigate the interdependence of both gratitude 
and affectionate touch and their role within relational thriving. Additional work is 
needed to evaluate how responsive support, affectionate touch, and gratitude improve 
health and well-being for military families.  
Summary and Significance 
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These studies extend current literature in several ways. For example, Study 1 
investigates how gratitude expressions predict health via individual resources. Gratitude 
literature has traditionally focused on the study of individual experiences of gratitude 
and subsequent health and well-being, while recent researchers have begun to examine 
how interpersonal expressions of gratitude not only contribute to personal well-being 
but the well-being of the person to which one is expressing their gratitude. Study 1 
extends this literature by examining how people receiving gratitude expressions for help 
that they provided increases individual well-being and health. Furthermore, this study 
examines this process within a sample of acute care nurses who may face interpersonal 
and job-related challenges (Aiken et al., 2002).  
Study 2 extends research on emotion dynamics, such as variability in positive 
mood, to specific relationship outcomes within romantic couples. This study helps to 
address calls for research on intraindividual variability and interpersonal contexts (e.g., 
Butler, 2015; Schoebi & Randall, 2015). In addition, this work aims to examine these 
patterns within military couples and extend the work on affective variability and post-
traumatic stress symptoms. Moreover, a recent meta-analysis indicated that the effect 
size of emotional variability on psychological well-being is similar to that of average 
levels of emotions (Houben, Van Den Noortgate, & Kuppens, 2015). Given the 
pervasiveness of affective mechanisms theorized to promote well-being (e.g., Deiner et 
al., 1999; Frederickson, 2001) and health (e.g., Slatcher & Schoebi, 2017), researchers 
should consider including variability in emotions in current theoretical models.  
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Finally, Study 3 examined dyadic sleep reports in military couples, a group 
considered at-risk of sleep problems (e.g., Holliday & Troxel, 2017) and aimed to support 
recent research examining the unique effect that relationship-specific behaviors and 
emotions have on sleep, in this case gratitude and affectionate touch. Moreover, this 
study addresses a gap in research examining affectionate touch and sleep in romantic 
couples. Both affectionate touch and sleep are theorized to be fundamental attachment 
behaviors (e.g., Jakubiak & Feeney, 2017; Troxel, 2010; Troxel et al., 2007) and support 
the down-regulation of arousal in adults. To my knowledge, Study 3 is the first to 
examine how affectionate touch predicts sleep in couples. Furthermore, while past 
research shows that affectionate touch and gratitude may be linked, for example to the 
degree that touch may communicate gratitude, few studies have explicitly examined 
how physical touch and gratitude interact to predict well-being. Therefore, this study 
extends literature examining the interpersonal interactions of gratitude, affectionate 
touch, and sleep within the context of relationships. In sum, all three studies examine 
intrapersonal and interpersonal processes that contribute to well-being within the 
context of work-place interactions and unique relationships. These processes inform the 
avenues through which people and their close others may thrive.  
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Figure 1.0. Thriving through relationships conceptual model proposed by Feeney & 
Collins (2015).  
  




Figure 1.1. Model of interpersonal processes involved in responsive support based on 
Feeney & Collins (2015). Gray boxes and solid lines/arrows indicate the components of 
interest in the current investigation.  
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CHAPTER II. MANUSCRIPT I. GRATITUDE RECEPTION AND PHYSICAL HEALTH: EXAMINING 
THE MEDIATING ROLE OF SATISFACTION WITH PATIENT CARE IN A SAMPLE OF ACUTE 
CARE NURSES 
NOTE: This manuscript has been accepted for publication at the Journal of Positive 
Psychology. Please see current citation below: 
 
Starkey, A. R., Mohr, C. D., Cadiz, D., & Sinclair, R. R. (In-press). Gratitude reception and 
physical health: Examining the mediating role of satisfaction with patient care in 
a sample of acute care nurses. Journal of Positive Psychology. 
Abstract 
Literature examining well-being benefits of gratitude experiences is currently thriving in 
psychological science. However, evidence of the physical health benefits of gratitude 
remains limited. Research and theory in affective science suggests an indirect 
relationship between gratitude and physical health. This study examines how receiving 
expressions of gratitude predicts physical health outcomes in a sample of acute care 
nurses over time.  Registered nurses (N = 146) practicing in Oregon completed weekly 
surveys over 12 consecutive weeks describing their positive and negative events, health, 
and work-related experiences. Multilevel mediation models revealed that being thanked 
more often at work was positively related to a nurse’s satisfaction with the care they 
provided within that week, which subsequently predicted sleep quality, sleep adequacy, 
headaches, and attempts to eat healthy. These findings contribute to literature 
demonstrating the health benefits of gratitude by indicating that benefactors may 
experience improvements in subjective physical health through positive domain-relative 
satisfaction. 




Gratitude has been studied as a personality trait, emotional state, and moral 
value, among other conceptualizations (Emmons, McCullough, & Tsang, 2003). When 
conceptualized as an emotion, gratitude signals that a person has benefited or received 
a positive outcome from an external source (Emmons & McCullough, 2003). Thus, 
gratitude is a positive affective experience that typically follows another’s beneficial and 
caring gesture towards the self, particularly when the gesture is perceived to be costly 
or valuable, intentional, and voluntary (McCullough, Kimeldorf & Cohen, 2008). 
Consequently, gratitude is distinct from other positive emotions such as optimism or 
happiness (Wood et al., 2010). This other-focused, interpersonal-emotional definition is 
what Lambert, Graham, and Fincham (2009), termed “benefit-triggered gratitude” and 
is of particular interest in this study, as opposed to “generalized gratitude” (e.g., an 
individual’s broad state of thankfulness or trait gratitude). Viewing gratitude within an 
interpersonal framework, not only is the experience of gratitude important, but the 
expression of gratitude becomes critical to understanding state gratitude’s link to well-
being.  
Expressed gratitude holds positive outcomes for both the expresser and 
benefactor. For example, expressed gratitude is related to increased life satisfaction and 
well-being over time for the expresser of gratitude (Lyubomirsky, Dickerhoof, Boehm, & 
Sheldon, 2011). While the majority of literature examining gratitude has focused on the 
expresser (i.e., the person who benefits and then expresses their gratitude toward a 
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benefactor), more recent work has examined the impact of gratitude for those receiving 
expressions of gratitude (i.e., the benefactor). For example, Grant and Gino (2010) 
found being the target of gratitude from strangers strengthens one’s sense of social 
worth and spurs additional helping behaviors. In close relationships, when caregivers 
receive thanks from their romantic partner, they view their partner as more caring, 
understanding, and validating which predicts later positive psychological outcomes 
(Algoe, Kurtz, & Hillaire, 2016). Extant research documents the psychological and social 
well-being outcomes related to receiving gratitude expressions, yet few studies have 
examined gratitude reception and physical health outcomes. Researchers suggest that 
affect such as gratitude shares an indirect relationship with physical health (DeSteno, 
Gross, & Kubzansky, 2013). Extending this literature, the current study targets one 
personal well-being resource, satisfaction, as a mechanism through which gratitude 
expressions predict physical health.  
Indirect relation of gratitude and physical health 
Positive emotions, including gratitude, are theorized to build a variety of social 
and psychological resources (Fredrickson, 2004). Recent work hypothesizes that 
expressions of gratitude not only have social benefits that help build high quality 
relationships, but also predict increased psychological resources (Algoe, 2012). Algoe 
and Zhaoyang (2016) found that expressed gratitude predicted psychological well-being 
outcomes in a daily study, including increased life satisfaction, resilience, positive 
emotions and decreased negative emotions. Further, the explicit expression of gratitude 
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may strengthen these benefits over time (Algoe & Stanton, 2012). For example, 
benefactors who received a gratitude expression from their partner showed increased 
relationship satisfaction up to 6 months later (Algoe, Fredrickson, & Gable, 2013), 
indicating that benefactors may experience lasting effects of gratitude expressions. 
Based on these findings, we expect that expressions of gratitude will support increases 
in psychological resources that will, in turn, spill over to benefit physical health.  
While evidence linking gratitude expression and physical health is limited, 
literature examining 'generalized gratitude' (including trait gratitude; Lambert et al., 
2009) has focused attention on the links between gratitude, well-being, and physical 
health outcomes. In their seminal work, Emmons and McCullough (2003) found a direct 
relationship between gratitude and health such that people who were induced to feel 
more grateful showed reduced illness symptoms and increased hours of exercise. 
Further, evidence suggests that generalized gratitude predicts better subjective 
psychological well-being, physical health, and healthy behavior, such as the propensity 
to exercise and eat healthy (Hill, Allemand, & Roberts, 2013). People who are more 
grateful or induced to feel more gratitude have fewer negative physical symptoms (e.g., 
pain), exhibit healthier behaviors (e.g., eating nutritious foods), show better 
physiological outcomes such as blood pressure (Jackowska, Brown, Ronaldson, & 
Steptoe, 2015), and report increased sleep quality (Wood, Joseph, Lloyd, & Atkins, 
2009).  
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In addition to a direct relationship, research on generalized gratitude has begun 
to identify psychological mechanisms linking gratitude and health. For example, people 
who are more grateful report reduced loneliness and, in turn, better physical health 
(O’Connell, O’Shea, & Gallagher, 2016). Further, Wood and colleagues (2009) found that 
positive cognitions, such as relishing recently experienced positive events, before bed 
mediated the relationship between generalized gratitude and better sleep. In turn, 
psychological mechanisms may be particularly important for the interpretation and 
benefit of gratitude expressions. For example, researchers argue that gratitude does not 
operate purely behaviorally (e.g., through interpersonal expression) but rather, an 
individual must interpret the expression through a positive lens (Wood et al., 2010). 
People must be oriented towards the positive in life in order to reap the benefits of 
gratitude. This work suggests that orienting oneself to the positive aspects about one’s 
present state, such as feeling satisfied, may be one mechanism of gratitude. For 
example, Lambert, Fincham, Stillman, and Dean (2009) found that satisfaction with life 
mediated the relationship between trait gratitude and decreased materialism (i.e. 
striving to increase personal possessions). Taken together, previous research on both 
generalized gratitude and other-focused expressions of gratitude show that gratitude 
relates to increased psychological well-being resources. Literature on generalized 
gratitude suggests that increased psychological well-being resources, predicted by 
gratitude, is associated with positive physical health outcomes. Drawing on generalized 
and other-focused gratitude research, this study addresses a gap in literature related to 
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the physical health and intrapersonal benefits of expressed gratitude by examining how 
receiving gratitude expressions predicts nurses’ physical well-being via work-related 
satisfaction.  
Gratitude, satisfaction, and physical health in the context of nursing 
Nursing is a helping profession comprising the largest group of health-care 
professionals in the U.S. (U.S. Department of Labor, 2018). Nurses are central to the 
delivery of health-care services in a system facing increased pressures including aging 
populations, and greater expectations regarding quality of care (Aiken et al., 2012). 
Nurses engage in many work behaviors which may evoke gratitude from coworkers, 
supervisors, patients, and patients’ families– from simply completing tasks efficiently 
and empathetically to helping an overloaded colleague. Given that people spend a 
significant portion of their lives at work, satisfaction with one’s work should have a 
significant impact on one’s physical health. Moreover, nurses, in particular, view being 
in the nursing profession as a part of their personal identity and calling (Eley, Eley, 
Bertello, & Rogers-Clark, 2012). However, nursing work is demanding and nurses may be 
more susceptible to adverse physical health outcomes.   
Indeed, nurses’ job demands are linked to poor sleep (Hasson & Gustavson, 
2010; Winwood & Lushington, 2006), psychosomatic symptoms such as headaches (Lin, 
Huang, & Wu, 2007), and poor nutrition (Tucker, Harris, Pipe, & Stevens, 2010). Nurses’ 
poor physical health (e.g., poor sleep quality) is related to fatigue, resulting in greater 
risk of mistakes and patient safety concerns (Lockley et al., 2007). Furthermore, nurses 
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describe feeling unsupported and underappreciated at work (Morrison & Korol, 2014).  
This lack of appreciation for health-care providers can subsequently predict sleep 
problems and poor self-perceived physical health (Meier, Tschudi, Meier, Dvorak & 
Zeller, 2015). Broadly, this research suggests that increased expression of gratitude 
towards nurses may help alleviate associated adverse physical health symptoms.  
Recent evidence suggests gratitude expressed towards nurses may promote 
well-being outcomes. Nurses who received gratitude expressions from patients had 
lower symptoms of emotional exhaustion, depersonalization, and increased feelings of 
personal accomplishment (Converso, Loera, Viotti & Martini, 2015). Further, supportive 
positive events that nurses may encounter, including received expressions of gratitude 
from colleagues and physicians, predict positive work outcomes such as engagement 
(Sinclair, et al., 2015). Relatedly, nurses’ perceived appreciation by their organization 
predicts higher work-related satisfaction (Adriaenssens, De Gucht, Van Der Doef, & 
Maes, 2011). Based on this evidence, we expect that work-related satisfaction may be 
one mechanism through which received gratitude expressions at work relate to physical 
health.  
Well-established theoretical perspectives regarding positive emotions and work-
related resources provide support for these claims. Conservation of Resources theory 
(COR; Hobfoll, 1989) has received considerable attention as an explanatory mechanism 
for how work demands affect occupational health (Hobfoll, 2001). COR theory proposes 
that people strive to retain, protect, and build resources, while aiming to avoid potential 
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or actual loss of these valued resources (Hobfoll, 1989). COR theory can be applied in 
the context of received gratitude because, similar to social support, receiving thanks can 
facilitate gains in psychological resources such as positive self-image (Hobfoll, 1989). For 
example, nurses who received gratitude expressions may recover resources that have 
been lost over the course of a demanding work week. Thus, gratitude received by nurses 
likely generate work-related psychosocial resources that support their physical health.  
Positive emotions serve a restorative function and provide opportunities for 
growth. Specifically, positive experiences help build resources and broaden one’s 
approach to future experiences (Fredrickson, 2001). Thus, receiving expressions of 
gratitude may increase psychological well-being such as satisfaction with one’s care of 
others and in turn, better physical health. Recent evidence suggests that satisfaction 
with work and perceptions of quality care are worldwide concerns in the field of nursing 
(Aiken et al., 2012; You et al., 2013). However, positive interactions with patients, 
families, and co-workers may improve nurses’ quality of work life. For example, nurses 
describe that when they provide high-quality care, they have stronger connections with 
their patients, and are more satisfied with their work (Perry, 2005). In addition, to 
previously mentioned evidence specific to satisfaction and health reported by nurses, a 
meta-analysis by Faragher, Cass, and Cooper (2005) found a small-to-medium 
association between job satisfaction and self-reported physical health indicating that 
feeling satisfied at work may contribute to one’s physical health outcomes. Taken 
together, this evidence supports that nurses’ satisfaction with their care of patients may 
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be one mechanism through which positive emotions such as gratitude predict physical 
health.  
The present study  
This study extends literature examining the relationship between gratitude and 
physical health by investigating health benefits of receiving gratitude expressions. We 
examine gratitude reception in the context of nursing, a helping profession associated 
with demanding work and reduced physical health. We address how receiving gratitude 
at work predicts physical symptoms and health behaviors through nurses’ satisfaction 
with patient care. In addition, we examine this process over time: testing mediation 
patterns both within-person and between-persons. See Figure 1 for the proposed model 
based on Preacher, Zhang, and Zyphur (2011). We hypothesize that gratitude reception 
will predict increased satisfaction with patient care within-person (path aij) and between 
persons (path aj). In turn, we predict that increased satisfaction with care will be 
associated with increased subjective physical health outcomes within-person (path bij) 
and between persons (path bj). Further, this relationship will remain controlling for 
gratitude reception across (path cj) and within nurses (path cij) over time.  
Methods 
Overview 
Data for this study were drawn from the Oregon Nurse Retention Project (ONRP) 
examining nurses’ work-related experiences, occupational health, and retention. The 
research team collaborated with a nurse’s professional organization to recruit acute 
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care nurses working in urban, suburban, and rural areas in Oregon. ONRP consisted of 3 
waves of surveys, with an opt-in weekly survey taking place over 12 weeks in between 
Waves 1 and 2. The current analyses focuses on the weekly survey component of the 
project.  For more information about ONRP, see Sinclair and colleagues (2009; Sinclair et 
al., 2015). 
Participants  
Of the 428 acute-care nurses who were recruited for the first wave, 146 nurses 
opted to participate in the weekly survey. The majority were female (91.1% female), 
White (89.7%), and on average 44 years old (SD = 10.71). Most of the participating 
nurses were married (68.5%). About half received their bachelors in nursing (48.6%; 14% 
other bachelors), 26% received an associate degree in nursing, and 6% received a 
graduate degree. Nurses in this sample worked mostly full-time (63%), 31.5% worked 
part-time, and had been a nurse for about 17 years on average (SD = 11.9).  
Procedure 
On Sunday, each week for 12 weeks, participants were provided a link to a web-
based survey via email that took approximately 20 minutes to complete. Participants 
were given a 48-hour time window to finish the survey, and were sent a reminder email 
if they missed two or more consecutive weeks. Participants received $5 for each survey 
completed. Nurses’ identifying information was removed after survey collection and 
stored separately from survey responses. Participation in this study was voluntary and 
an institutional review board (IRB) approved all activities. On average, participants 
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completed 9 out of 12 surveys (SD =2.8), resulting in a 77% compliance rate typical of 
longitudinal diary studies (e.g., Bakker, Vergel, & Kuntze, 2015; Totterdell, Wood & Wall, 
2006).  
Measures 
Physical Health outcomes. Two items were used to measures weekly sleep 
outcomes, adapted from the Pittsburgh Sleep Quality Index (PSQI; Buysse, Reynolds, 
Monk, Berman, & Kupfer, 1989): sleep quality and sleep adequacy. Sleep quality, “How 
would you rate your sleep quality for the past 7 days overall?” was rated on a 4-point 
scale ranging from 1 (very bad) to 4 (very good). Sleep adequacy, “In the past 7 
days/nights, how many nights/days have you received adequate sleep?” was rated on 
an 8-point scale ranging from 1 (0 days) to 8 (7 days). Other health items came from a 
health event checklist used by Carney, Armeli, Tennen, Affleck, and O’Neil (2000), 
including “How often have you experienced headaches in the past 7 days?,” and “How 
often have you tried to eat healthy over the past 7 days?” Both the headache item and 
healthy-eating attempts item were rated on a 5-point scale from 1 (never) to 5 (very 
often). Single-items measures of health are considered to be reliable and valid (e.g., 
Andrews & Withey 1976). Further, specific survey items that focus on discrete behaviors 
or experiences are likely more accurate than global assessments (see Reis, Gable, & 
Maniaci, 2014). In addition, previous diary studies of similar health outcomes have 
employed single-item measures (e.g., Lee, Crain, McHale, Almeida, & Buxton, 2017).  
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Gratitude reception. Reception of gratitude expressions was assessed using 5 
items in which participants were asked how many shifts they were thanked by their 
patient, patient’s family, charge nurse, physician, or coworker, during the past 7 days, 
with response options ranging from 0 (0 shifts) to 6 (6 or more shifts). These items were 
created with the help of subject matter experts, and content analysis following focus 
groups with practicing nurses, which demonstrated the face-validity, practical 
significance and importance of these items to the population of interest (Sinclair et al., 
2015). The gratitude items were presented as an events checklist, and thus can be 
considered a formative measurement for which assessment of internal consistency is 
not meaningful (Diamantopolos & Winklhofer, 2001). See previous work from ORNP 
collaborators regarding the formative validity of the nurse events measure (Sinclair et 
al., 2015). 
Satisfaction with quality care. The 3-item Satisfaction with Quality Care scale 
(SQC; Hinshaw & Atwood, 1984) was adapted to measure nurses’ positive evaluations 
with work-related tasks over the past 7 days. For example, participants were asked 
items including “The patient care I gave this week met my own standards of good 
patient care.” Items were rated on a 5-point scale from 1 (strongly disagree) to 5 
(strongly agree). The measure demonstrated good internal consistency across the 12 
weeks (α range across the 12 weeks = .92 - .98).  
Demographic and covariate information. Demographic information, including 
age, gender, ethnicity, education, relationship status, and work variables were collected 
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during Wave 1 of data collection prior to the weekly survey. In addition, we measured a 
set of covariates to allow for testing of alternate explanations for our results. When 
examining indirect effects, the direction of mediation models must be supported by 
theory and account for covarying variables that may contribute to outcomes in addition 
to meeting assumptions regarding measurement error (Judd & Kenny, 2010). Therefore, 
number of shifts, night shift, and optimism were controlled for in all models1. The 
number of work shifts was calculated for each week from a shift log, and included as a 
within-person control variable. Whether nurses completed at least one night shift 
(Yes/No) was also included as a within-person control. We included optimism as a 
between-persons covariate because, while a distinct construct, optimism may show a 
similar pattern to gratitude in terms of increasing a life orientation which subsequently 
relates to physical health (Carver, Scheier, & Segerstrom, 2010; Wood et al., 2010). 
Optimism was measured at Wave 1 using 5 items adapted from the Life Orientation Test 
(Scheier, Carver, & Bridges, 1994; α = .76).    
Data Analytic Strategy  
Preliminary analyses included descriptive statistics, bivariate correlations, and 
intraclass correlations. Due to the mixed-level nature of the over-time data, correlations 
were calculated between variables measured repeatedly over the study weeks (rij) as 
                                                      
1 Age, gender, occupational tenure, self-efficacy, and neuroticism were also tested as covariates. 
However, these variables did not emerge as significant predictors of physical health outcomes or 
satisfaction with care and did not change the substantive conclusions, thus, were removed from the final 
analyses. These preliminary analyses may be available upon request.  
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well as between aggregated variables (rj; representing a nurse’s average across weeks). 
Our primary data analytic approach was based on the 1-1-1 multilevel mediation model 
described by Krull and McKinnon (2001), in which the independent variable, mediator, 
and outcome are all time-varying. We examined indirect effects of gratitude reception 
on health via SQC. Thus, there were 4 models tested, one for each of the health 
outcomes, whereby gratitude reception was the independent variable and SQC was the 
mediator. Following expert recommendations (Preacher, Zyphur, & Zhang, 2010; 
Preacher et al., 2011), multilevel mediation models were tested with fixed slopes using 
structural equation modelling (SEM) in Mplus (version 5.1; Muthén & Muthén, 2008) 
which accounted for nesting of weeks within participants (see Figure 1). This approach 
accounts for potentially differing within-person (weekly-level) and between-person 
(individual-level) processes by estimating indirect effects for each level of the model. 
Within and between indirect effects were estimated using maximum likelihood 
estimation methods that are robust against missing data, non-independence of 
observations, unbalanced clustering, and non-normality concerns.  
Results 
Descriptive Statistics and Intracorrelations 
Descriptive information as well as bivariate and intraclass correlations are 
presented in Table 1. Bivariate correlations showed that gratitude reception was 
positively related to SQC scores at the weekly level (rij = .15, p < .01); however, the 
aggregated correlation was not significant (rj = .13, p = .12). SQC was significantly 
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correlated with the sleep quality (rj = .24, p < .01), sleep adequacy (rj = .29, p < .01), 
headaches (rj = -.20, p < .05), and healthy eating attempts (rj = .26, p < .01) at the 
aggregated level as well as the weekly level (rij = .16, p < .01; rij = .17, p < .01; rij = -.15, p 
< .01; rij = .18, p < .01, respectively). Gratitude reception did not have strong correlations 
with the physical health outcome variables at either the aggregate or weekly level (see 
Table 1).  
Hypothesis testing 
Multilevel mediation effects testing the hypothesized paths for all 4 models, 
predicting sleep quality, sleep adequacy, headaches and attempts to eat healthy are 
presented in Table 2. All models were just-identified; thus, fit indices are not reported. 
Sleep Quality. Multilevel SEM analyses revealed that gratitude reception 
predicted SQC at the between-person level (aj = .23, p = .005), such that nurses who 
tended to report receiving more gratitude also reported higher levels of satisfaction 
with care, accounting for covariates. The between-person effects between SQC and 
sleep quality (bj = .14, p = .19) and between gratitude reception and sleep quality (cj = 
.06, p = .39) were not significant.  
At the within-person level, gratitude reception predicted SQC (aij = .09, p = .009). 
In turn, SQC predicted greater sleep quality (bij = .08, p = .006) within week. Analyses 
revealed a significant indirect effect of gratitude reception predicting increased sleep 
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quality (abij = .01, 95% CI: [.00, .01])2, indicating that when nurses received more thanks, 
they were more satisfied with the care they provide their patients, which in turn 
predicted better subjective sleep that week. However, gratitude reception did not 
directly predict sleep quality at the within-person level (cij = .01, p = .63).  
Sleep Adequacy. At the individual (between-persons) level, gratitude reception 
predicted SQC across weeks (aj = .23, p = .005). In turn, SQC predicted sleep adequacy (bj 
= .54, p = .04), indicating that nurses who tended to be more satisfied across time 
reported more nights of adequate sleep on average. Gratitude reception did not predict 
sleep adequacy controlling for SQC at the between person level (cj = .13, p = .54). 
Further, a between-persons mediation effect did not emerge (ajbj = .12, 95% CI: [-.01, 
.24]).  
Within-person effects indicated that receiving gratitude predicted increased SQC 
(aij = .09, p = .009), and SQC was associated with more reports of adequate night’s sleep 
within a given week (bij = .20, p = .019).  Similar to reports for sleep quality, gratitude 
reception did not predict sleep adequacy directly (cij = -.10, p = .17). Rather, being 
thanked more in a week predicted more adequate sleep nights that week as a function 
of greater satisfaction with quality care (aijbij = .02, 95% CI: [.00, .03])2.   
Headaches. Gratitude reception predicted increased SQC at the aggregate level 
(aj = .23, p = .005). However, no other significant between-person effects between 
                                                      
2 The “.00” value within the 95% confidence interval is due to decimal point rounding within the Mplus 
software; outputs report the indirect effect as p-value < .05. 
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gratitude reception and headaches (bj = -.21, p = .09) or between SQC and headaches (cj 
= -.04, p = .73) emerged.  
Following a similar pattern to sleep, receiving gratitude was associated with 
increased SQC scores (aij = .09, p = .009) at the within-person level. SQC, in turn 
predicted decreased headaches within week (bij = -.13, p = .004). While gratitude 
reception did not directly reduce headaches (cij = .01, p = .84), there was a significant 
indirect effect via SQC (aijbij = -.01, 95% CI: [-.02, .00])2. 
Healthy Eating Attempts. Gratitude reception predicted increased SQC (aj = .23, 
p = .005), and SQC was associated with healthy eating attempts (bj = .39, p = .006) 
between-persons. Nurses who received more thanks reported being more satisfied over 
time, and nurses who were more satisfied on average tried to eat healthy. However, 
similar to the direct effect between gratitude reception and eating health (cj = -.10, p = 
.36), the indirect effect for healthy eating attempts was not significant (ajbj = .09, 95% 
CI: [-.01, .18]) between nurses. 
Consistent with above within-person results, being thanked more on average 
within a week was associated with increased SQC scores (aij = .09, p = .009). Further, 
SQC scores predicted attempting to eat healthy more often within a given week (bij = 
.12, p = .001). Weekly gratitude reception did not uniquely predict healthy eating that 
same week (cij = .03, p = .28). Yet, SQC mediated the relationship between receiving 
gratitude and trying to eat healthy (aijbij = .01, 95% CI: [.00, .02])2. 
Discussion 
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Consistent with literature on generalized gratitude experiences, this study found 
that receiving expressions of gratitude predicts better physical health via psychological 
well-being, specifically through work-related satisfaction. Receiving more thanks within 
a week was related to greater nurse satisfaction with the care they provided, and in turn 
better sleep quality, sleep adequacy, decreased headaches, and healthy eating 
intentions. In most cases, the mediation processes operated only within week, rather 
than at the individual-level. For example, gratitude reception was associated with 
satisfaction with care at the between-persons level, indicating that nurses who received 
more thanks on average reported experiencing higher levels of satisfaction with care 
compared to nurses who received less gratitude on average.  
However, satisfaction with care and gratitude reception did not consistently 
predict health outcomes at the individual level. While this finding may be surprising 
given research examining the relation between individual-level (i.e., trait or generalized 
gratitude) gratitude and psychological well-being (e.g., Wood et al., 2010) and the 
mediation of individual-level gratitude and health via psychological resources (e.g., 
O’Connell et al., 2016; Wood et al., 2009), the process of receiving rather than 
experiencing gratitude may be context-dependent. For example, the effects of receiving 
gratitude and feeling satisfied with one’s work may be due to work-related experiences 
or conditions that nurses encounter week-to-week and may not manifest at the 
personal level. In other words, the in-vivo interactions with patients, families, and 
coworkers that contribute to a particularly satisfying experience may be more beneficial 
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to one’s health than the accumulation of “thank you’s” or satisfying experiences over 
time. Finally, multilevel mediation results indicated that weekly gratitude was not 
directly related to any of the health outcomes. This is consistent with our argument that 
received gratitude has an indirect relationship with physical health and extends previous 
literature concerning the indirect effects of gratitude on physical health (e.g., DeSteno 
et al., 2013). 
Consistent with COR Theory (Hobfoll, 1989; 2001) our work highlights the health 
benefits of receiving thanks, particularly for those in helping jobs, such as nursing. When 
nurses are thanked for their care, they may feel more satisfied with the care they 
provided, and thus experience better physical health. This is also supported by broaden-
and-build theory (Fredrickson 2001; 2004); increases in gratitude emotion expressions 
may increase nurses’ positive resources resulting in higher satisfaction with patient care 
that they provide and potential health benefits. Thus, being thanked seems to be a 
source of positive feedback or recognition about nurses’ performance that leads to 
individual psychological and physical well-being outcomes. 
Our findings underscore the importance of the examining expressions of 
gratitude and their relative impact on the benefactor of care provisions. This work 
extends literature demonstrating the positive outcomes of expressions of gratitude. 
One’s ‘thank you’s do not go unnoticed, nor do they lack consequences for individual 
well-being and physical health. This study may inform health-care organizations 
interested in implementing programs to improve the well-being of nurses. For example, 
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organizations should consider policies that promote increased appreciation for nursing 
care in addition to initiatives aimed at creating a culture of interpersonal gratitude for 
health-care professionals’ hard work. This is supported by research indicating that 
gratitude and support for health-care professions promotes a better organizational 
climate (Bennet, Ross, & Sunderland, 1996), reduces burnout symptoms (Converso et 
al., 2015), and improves physical health (Pisanti, van der Doef, Maes, Lazzari, Bertini, & 
2011). 
Limitations and future directions  
Our study has many strengths, most notably the weekly surveys enabling us to 
examine the relationships of interest both within- and between-persons. However, we 
also note some important limitations that should be addressed in future research. First, 
our health outcome variables were assessed using single-item measures. Though multi-
item assessments are typically preferred, single-item measures for physical health have 
been shown to perform comparably well as multi-item scales and tend to indicate 
predictive validity for mortality and undiagnosed diseases (see McDowell, 2006). 
Furthermore, single-item measures have the advantage of being face valid and brief to 
administer, which is helpful for reducing participant fatigue (e.g., Larsen & Fredrickson, 
1999) in intensive longitudinal studies such as weekly surveys. 
Second, this study cannot account for causal relationships between gratitude 
reception, satisfaction with care, and physical health. While other studies have 
examined the temporal precedence between trait gratitude and psychology well-being 
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(e.g., Wood et al., 2008) as well as subjective well-being and health (Feist, Bodner, 
Jacobs, Miles, & Tan, 1995), we based our hypotheses on theory and empirical evidence 
suggesting the current directional model within the context of nursing. 
Our sample was comprised of experienced nurses in their mid-forties, on 
average, which may not generalize to the experience of younger, less-experienced 
nurses. However, our findings were not attenuated when age was included in the 
models. It is noteworthy that receiving gratitude in an older, more experienced sample 
of nurses indirectly predicted physical health, given that older nurses may experience a 
greater degree of strain over the years compared to younger, less-experienced 
counterparts. Future work should examine differences in gratitude in nurses across a 
wider range of age and experience. Furthermore, this work could be extended to 
occupations beyond health-care, including other helping professions such as civil 
servants or military personnel.   
Moreover, the present study was limited in the variety of mechanisms through 
which gratitude may predict physical health. This study examined a work-relevant 
measure of satisfaction; however, satisfaction with life, or positive and negative affect, 
for examples, could be additional intraindividual mechanisms of received gratitude 
expression and physical health. Furthermore, strong evidence supports the social 
function of gratitude expressions (e.g., Wood et al., 2010); gratitude expressions can 
help people find new high-quality relationships as well as strengthen and maintain one’s 
current close relationships, most likely through perceived responsiveness (Algoe, 2012). 
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Future studies should extend this work to relationships in health-care (e.g., Reis et al., 
2008).  
Conclusion 
This study extends gratitude literature by examining how expressions of 
gratitude contribute to physical well-being for support providers, in this case, nurses– a 
field that is characterized by the provision of caring behaviors as well as its demanding 
work conditions. Results indicated that receiving thanks at work was indirectly 
associated with better subjective physical health via satisfaction with patient care 
within-week. Our findings indicate that receiving expressions of gratitude may increase 
individual physical health through building psychological resources. Gratitude 
interventions, particularly those interested in organizational outcomes, may consider 
the impact of acknowledging gratitude towards care providers. 
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Table 2.0. Descriptive statistics, intraclass correlations, and bivariate aggregated and weekly correlations 
 M SD ICC 2 3 4 5 6 7 8 9 
Wave 1 Measure            
     1. Optimism 3.75 .58 ---  .10   .28**    .27**   .19* -.19* .13 .02   -.14 
Weekly Measures            
     2. Gratitude Reception 1.38 .92 .48 --- .13 .11 .09 .01 .06    .26**  -.22** 
     3. SQC 4.08 .76 .56     .15** --- .24**   .29** -.20*    .26** -.03 -.01 
     4. Sleep Quality  2.90 .67 .45 .08**    .16** ---   .85**   -.38**    .10 -.08 -.06 
     5. Sleep Adequacy  4.67 1.80 .55 .05   .17** .73** ---   -.36**    .12 -.05 -.03 
     6. Headaches 2.15 1.13 .53  -.01 -.15** -.27**   -.26** ---   -.06     .22** -.05 
     7. Tried to Eat Healthy 3.79 1.00 .67 .04 .18** .08* .07* -.04   --- -.03 -.20* 
     8. Number of shifts 2.42 1.77 .25    .45** -.04 -.02 -.08**     .08**    .05 --- -.16 
     9. Night Shift .39 .49 .73 -.12** -.01 -.11** -.11** -.02 -.15** -.03 --- 
Note.   Above the diagonal, correlations are between aggregated variables (rj; nurses’ average across weeks; N = 146); 
 below the diagonal, correlations are between weekly variables (rij; N = 1752). M= mean; SD= standard deviation; ICC=  




























Table 2.1. Multi-level mediation models predicting sleep quality, sleep adequacy, headaches, and eating healthy. 
 Sleep quality 
 
Sleep Adequacy Headaches Eating healthy 
Parameter Estimate SE Estimate SE Estimate SE Estimate SE 
Between level           
     Intercept 1.79*** .43 1.64 1.13 3.21*** .68 2.37** .70 
     GR → SQC (aj) .23** .08 .23** .08 .23** .08 .23** .08 
     SQC → PHO (bj) .14 .10 .54* .26 -.21+ .12 .39** .14 
     GR → PHO (cj) .06 .07 .13 .21 -.04 .12 -.10 .11 
     Indirect effect .03 .02 .12+ .07 -.05 .03 .09+ .05 
     Residual variance outcome .18*** .03 1.57*** .22 .58*** .08 .58*** .07 
     Residual variance SQC .29*** .05 .29*** .05 .29*** .05 .29*** .05 
 
Within level  
        
     GR → SQC (aij) .09** .03 .09** .03 .09** .03 .09** .03 
     SQC → PHO (bij) .08** .03 .20* .08 -.13** .05 .12** .04 
     GR → PHO (cij) .01 .03 -.10 .07 .01 .05 .03 .03 
     Indirect effect .01* .00 .02* .01 -.01* .01 .01* .01 
     Residual variance outcome .25*** .02 1.50*** .09 .63*** .04 .32*** .04 
     Residual variance SQC .27*** .03 .27*** .03 .27*** .03 .27*** .03 
Note. All models controlled for number of shifts worked within week, night shift, and optimism. The paths refer  
to Figure 1. GR = gratitude reception; SQC = satisfaction with care; PHO = physical health outcome (specified in  
column headings). +p < .10, *p < .05, **p < .01, ***p < .001.  
 





Figure 2.0. Multilevel structural equation model with fixed slopes predicting health 
outcomes (sleep quality, sleep adequacy, headaches, and trying to eat healthy) in 
separate models.  
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While increased positive mood tends to be associated with benefits to health and well-
being, a growing body of research indicates that intraindividual variability in positive 
affect is associated with poor psychological (Hardy & Segerstrom, 2017) and physical 
well-being outcomes (Human et al., 2015). This study examined how intraindividual 
positive affect (PA) relates to relational well-being, specifically, intimacy in military 
couples. Post-9/11 military Veterans and their spouses (N = 159 dyads; mean 
relationship length = 12 years) completed a 32-day online survey probing daily moods 
and intimacy.  PA variability scores were estimated using three calculation methods: (1) 
an intraindividual standard deviation (iSD) for each participant across the 32 days, (2) an 
averaged within-person standard deviation across the weeks of the study (iSDw), and (3) 
the mean square of successive differences (MSSD) which measures the instability of 
positive mood. Multilevel analyses examined the degree to which person-level positive 
affect variability, average positive affect, and Veteran posttraumatic stress symptoms 
predict intimacy within military couples. Results indicated that intraindividual variability 
(iSD) in positive affect predicted greater intimacy in military couples. However, no other 
relationships were revealed. This study extends literature examining PA variability to 
relationship outcomes.   




  Positive affect is important for intimate relationship formation, development, and 
maintenance (Shiota, Campos, Keltner & Hertenstein, 2004). Likewise, positive affect is 
widely considered one component of subjective well-being (Deiner, Suh, Lucas, & Smith, 
1999) and has implications for physical health in addition to relationship outcomes. For 
example, positive emotions are restorative (Frederickson, 2001), build resilience to 
adversity (Tugade & Frederickson, 2004), and are an essential component of thriving by 
encouraging personal growth and prosperity (Feeney & Collins, 2015). Within romantic 
relationships, positive affect is associated with relationship satisfaction (Lyubomirsky, 
King, & Deiner, 2005), positive relationship maintenance behaviors (Gable, Reis, Impett, 
& Asher, 2004), and increased intimacy (Debrot, Schoebi, Perrez, & Horn, 2013). 
While there is considerable literature linking increased positive affect (PA) to 
well-being, a growing body of research indicates that PA also has limitations. For 
example, high levels of PA (e.g., above 75th percentile) is linked to risky behavior (Martin 
et al., 2002) and psychological distress (Diener, Colvin, Pavot, & Allman, 1991). Similarly, 
research indicates that variability in PA, the extent to which the highs and lows of day-
to-day positive mood deviates from one’s average level, is linked to poor well-being 
outcomes. Higher affective variability may be a risk factor for psychological distress (van 
de Leemput et al., 2014) and poor physical health (Hardy & Segerstrom, 2017; Human et 
al., 2015). This literature suggests that individual variability in positive mood is 
associated with decreased psychological and physical well-being. However, few studies 
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have examined the degree to which individual variation in positive mood predicts 
relational well-being, defined as a perceptions or behaviors supporting meaningful 
social relationships (e.g., Feeny & Collins, 2015). This study aims to extend literature on 
variability in positive affect and well-being to intimate relationships, particularly within a 
sample of military couples.  
Military couples may face unique challenges related to deployments and post-
deployment reintegration. Since 2001, almost 3 million military service members have 
been deployed to operations in Iraq and Afghanistan (Wenger, O’Connell, & Cottrell, 
2018). Whereas stressors during deployments may include maintaining household and 
parenting difficulty, trouble communicating with deployed partner, concerns for safety 
while in combat zone, and loneliness (Segal, 1989; Warner, Appenszeller, Warner, & 
Grieger, 2009), post-deployment stress may be associated with difficulty reintegrating 
into one’s family routine (Knoblach & Theiss, 2012) and regaining closeness and 
intimacy with one’s partner (Bowling & Sherman, 2008).   
Relational well-being may be further at risk for couples in which the Veteran 
partner experiences combat-related mental health concerns, including depression, 
anxiety, and post-traumatic stress disorder (PTSD; Allen, Rhoades, Stanley, & Markman, 
2010; Goff, Crow, Resibig, & Hamilton, 2007; Renshaw & Campbell, 2017). For example, 
both Veterans and their partners report reduced marital satisfaction when the Veteran 
endorses increased PTSD symptoms (Allen, Rhoades, Stanley, & Markman, 2010). 
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Further, partners of Veterans diagnosed with PTSD report emotional distress and social 
isolation (Murphy, Palmber, Hill, Ashwick, & Busuttil, 2017).  
Negative affect dynamics (e.g., variation of negative emotions over time) have 
been recently included as a diagnostic symptom cluster within the Diagnostic and 
Statistical Manual of Mental Disorders (5th ed.; DSM-5; American Psychiatric Association, 
2013) and, thus, strongly correlated with PTSD symptoms. However, the relation 
between positive mood and PTSD remains unclear. A recent study by Brown and 
colleagues (2016) showed that average PA was not associated with PTSD. This could 
potentially be due to emotional numbing and anhedonia, or the inability to feel pleasure 
(Kashdan, Elhai, & Frueh, 2006), as well as emotional suppression to maintain affective 
control (Price, Monson, Callahan, & Rodriguez, 2006) associated with PTSD symptoms. 
Whereas, current research has focused on the association of mean level positive affect, 
little work to my knowledge has examined the degree to which positive mood variability 
relates to PTSD symptoms. The present study attempts to contribute to this area of 
work by examining how positive mood variability relates to relational well-being and 
explores the degree to which posttraumatic stress symptoms (PTSS) alters this 
association within military-connected relationships.  
Positive Affect and Relational Well-being  
Prominent theoretical perspectives within positive psychology and relationship 
science posit that increased positive affect contributes to relational well-being. For 
example, broaden-and-build theory suggests that positive affect is restorative and builds 
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resources for the self to pursue new opportunities. When applied to couples, the theory 
suggests that positive emotions, like love and joy, may lead people to seek social 
opportunities such as growing or maintaining relationships (Frederickson, 2001). Within 
the process of capitalization (e.g., attempting to savor positive events and emotions by 
sharing them with others), the sharing of positive news boosts positive mood over and 
above that of the positive affect associated with the news itself (Gable et al., 2004). In 
addition, the interpersonal process model of intimacy puts forth that emotional 
expression between partners helps to build intimacy (Reis & Shaver, 1988). For example, 
partners guided by their own personal goals and desires engage in exchanges in which 
one partner discloses feelings, either explicitly or subtlety via non-verbal 
communication, and their partner responds in a responsive manner which leads to 
increased feelings of intimacy. These theories argue that repeated positive experiences 
between partners build expectancies that serve as relational resources, which 
contribute to the stability of relational well-being (i.e., relationship satisfaction) over 
time. Thus, the more often partners express positive emotions with each other the more 
likely positive resources are built over time that support well-being.  
Recent studies examining fluctuations in relationship-relevant evaluations such 
as attachment security and relationship satisfaction are beginning to challenge this 
assumption of stability (in terms of enduring relational well-being due to repeated 
positive experiences over time). For example, research examining early stages of 
romantic relationships indicates that variability in relationship satisfaction or 
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commitment is associated with relationship dissolution (e.g., Daily et al., 2017). People 
who showed more frequent ups and downs in their relationship satisfaction early in 
their dating relationship were more likely to break-up months later (Arriaga, 2001). In 
established relationships, variability in a partner’s evaluations of relational security 
predicted decreased relationship satisfaction over time, especially for securely attached 
individuals (e.g., those who believe they are worthy of love and support over time; 
Girme et al., 2017). In other words, people who began the study feeling that their 
partner was generally responsive to their needs were less satisfied with their 
relationship when their sense of security varied over time. Similarly, individuals tend to 
expect their partner’s happiness to be stable. As such, when a person underestimates 
the degree to which their partner’s happiness fluctuates, their relationship satisfaction 
is reduced (Hülür et al., 2016). This evidence is consistent with literature describing that 
the link between static levels of positive affect and individual well-being, while 
important, may overlook the dynamic, fluctuating nature of emotion and its relation to 
well-being (Houben, Van Den Noortgate, & Kuppens, 2015; Ong & Ram, 2017). For 
example, a recent meta-analysis of emotion dynamics (e.g., how emotions fluctuate and 
regulate over time) and well-being suggests that variability in positive and negative 
affect has a comparable effect size to mean level affect for individual well-being 
outcomes such as life satisfaction, anxiety, depression, self-esteem and others (Houben 
et al., 2015). Thus, it is commensurably important to study both people’s average level 
of emotion as well as how their feelings fluctuate and change over time in order to 
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further understand well-being. The current study argues that this rationale also extends 
to relational well-being. Therefore, applying arguments put forth by affective scientists 
(Houben et al., 2015; Ong & Ram, 2017), interpreting levels of positive mood as 
favorable or unfavorable for relationships is insufficient; rather, the effect of positive 
mood may be nuanced relative to the degree of within-person fluctuation.  
Positive affect dynamics and intraindividual variability  
Within-person variability can be conceptualized in a variety of ways. Nesselroade 
(1991) defines intraindividual variability as, “relatively short-term changes that are 
construed as more or less reversible,” (p. 215). Based on this definition of intra-
individual variability, Ram and Gerstorf (2009) defined two sub-classes: dynamic 
processes and dynamic characteristics. Dynamic processes are systematic patterns of 
change that describe an individual’s movement from one moment in time to the next 
(e.g., emotion regulation). Dynamic characteristics describe the individual’s capacity, 
susceptibility, or potential for change, such as the flexibility of emotional expression 
across situations, or in this case, positive mood variability. Dynamic characteristics may 
be measured in a variety of ways, all of which help to capture the diversity of behaviors 
or states across time; however, the most common measure is the individual standard 
deviation (iSD) of a given construct. The iSD estimates the standard deviation of 
repeated measures across the course of a longitudinal study. Therefore, this variability 
measure does not take into account the time-ordered nature of the measurement 
occasions (e.g., day-to-day situational processes), but rather provides a global view of 
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variability across times. Other estimates such as the mean square of successive 
differences (MSSD) measures within-person fluctuation, taking into account variation 
from one measurement occasion to the next. The MSSD, therefore, captures the 
instability of constructs measured within a longitudinal study. Studies employing 
variability (iSD) and instability (MSSD) indicators tend to account for an individual’s 
mean level of the construct, in effect measuring an individual’s characteristic variability 
or instability beyond their average level.  
The emotional dynamics literature builds upon this intra-individual variability 
framework by describing the ways in which emotional dynamic characteristics and 
emotion regulation (i.e., dynamic processes) are interrelated (Kuppens & Verduyn, 
2015, 2017). Specifically, emotional intra-individual variability is theorized to capture 
the sensitivity of the emotion appraisal system that helps to generate as well as regulate 
affective responses (Kuppens & Verduyn, 2015). In other words, a person may 
experience higher or lower happiness depending on their likelihood to evaluate day-to-
day events or interactions more or less positively, which helps to generate and regulate 
feelings of happiness. Highly sensitive individuals may experience more rapid 
fluctuations in positive emotions such as happiness, whereas less sensitive individuals 
may evaluate day-to-day events and interactions about the same resulting in less 
fluctuation in happiness over time. Therefore, an individual’s tendency to be sensitive to 
positive emotions (measured by variability or instability) helps lay a foundation for 
regulation processes and provides a snapshot of emotional functioning.  
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It is important to note that positive emotions are functionally independent from 
negative emotions (Watson, Weise, Vaidya, & Tellegen, 1999). For example, negative 
emotions are associated with a narrowing of focus in order to attend and react to 
threats, whereas positive emotions are related to a broadening of one’s perspective 
necessary for personal growth (Frederickson, 2001).  Reis and Gable (2003) argue that 
positive and negative emotions are embedded within reward and inhibition systems 
that, independently, underlie our motivations, self-regulation, and personality. For 
example, positive emotions may be more associated with approach motives, such as 
seeking nurturance, whereas negative emotions may be associated with avoidance, such 
as avoiding threats to security. Higgins (1997) describes that when people are motivated 
by promotion (i.e., approach) regulatory goals, they are more sensitive to the presence 
or absence of positive events and emotions and conceptualize changes as gains or non-
gains. On the other hand, when people are motivated by prevention (i.e., avoidance) 
goals they are more sensitive to the presence or absence of negative outcomes and 
emotions, and conceptualize changes as non-losses or losses. The independence of 
positive and negative processes extends to processes within relationships. For example, 
interactions such as interpersonal conflict and criticism between partners is considered 
an aversive process that leads to negative outcomes for the couple and individual. 
Similarly, appetitive processes are those that help develop and support relationship 
maintenance such as social support or sharing good news with one’s partner. Aversive 
and appetitive processes are independent such that the presence of positive 
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interactions such as social support does not necessitate that negative interactions, such 
as conflict, are absent (Gable & Reis, 2003). This extends to emotions as well: the 
presence of positive emotions does not suggest the absence of negative emotions, and 
the absence of positive emotions does not mean the presence of negative emotions. 
Therefore, fluctuations in positive affect may describe an individual’s sensitivity to the 
gains or non-gains of positive emotional appraisals. While these fluctuations are not 
necessarily indicative of negative events or emotions (e.g., inferring that when positive 
mood is low, negative mood is high), variability in positive affect may yet explain 
nuances in well-being outcomes.  
As eluded to earlier, literature examining positive emotion dynamics shows that 
variability in positive affect relates to well-being. Specifically, increased positive affect 
variability predicts lower life satisfaction, and higher depression and anxiety (Gruber, 
Kogan, Quoidbach, & Mauss, 2013), greater chronic health conditions such as chest pain 
(Chan, Zhang, Fung, & Hagger, 2016), increased alcohol consumption (Mohr, Arpin, & 
McCabe, 2015), and unfavorable hypothalamic-pituitary-adrenal axis functioning, a key 
health indicator (Human et al., 2015). With respect to health outcomes, researchers 
theorize variability may be stressful (Human et al., 2013), signal poor coping strategies 
(Eizenman, Nesselroade, Featherman, & Rowe, 1997), and this serves as one pathway 
leading to decreased well-being. For example, when individuals are more reactive to 
stressful events, they may experience poor sleep (Ong et al., 2013), increased 
inflammation (Sin, Graham-Engeland, Ong, Almeida, & 2015) and increased mortality 
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risk (Mroczek et al., 2013). Given the restorative function of positive affect, frequent 
fluctuations in positive mood may not allow an individual to savor their emotions, and 
thus contribute to wear and tear of health and well-being over time. Given the 
importance of positive emotions for relationship maintenance, variability and instability 
of positive emotions may not only prevent an individual from reaping the benefits of 
positive emotion, but also limit their ability to share their positive emotions or respond 
to partner’s emotions in return. Thus, variability in positive emotions may block 
individual resource restoration and relationship maintenance interactions.  
Emotion dynamics in intimate relationships 
Intimate relationships form our emotional experiences and our emotional 
experiences form our intimate relationships (Schoebi & Randall, 2015). In fact, this is a 
fundamental feature of close relationships (Kelly et al., 1983; Rusbult & Van Lange, 
2003). Such emotional interdependence as defined by Sels and colleagues (2016), has 
been well-documented, including phenomena such as co-regulation (Butler & Randall, 
2013), emotion contagion (Thompson & Bolger, 1999), suppression (Chervonsky & Hunt, 
2017), and susceptibility (Randall & Schoebi, 2015), to name a few. For example, 
emotions within couples tend to covary and in turn help regulate emotional responses 
to daily experiences over time (Butler, 2011). Suppression within couple interactions, in 
which one partner suppresses their emotional reaction to their partner, has been linked 
to increased avoidance-oriented physiological threat response as well as decreased 
perceived partner responsiveness and reduced intimacy (Peters & Jameison, 2016). 
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Importantly, suppression is not limited to negative emotions: individuals also tend to 
suppress positive emotions, which is in turn related to poor relational outcomes (Gross 
& John, 2003). One study showed that interdependent patterns in positive emotions 
predicted increased individual and relational well-being whereas negative emotion 
interdependence was not related to well-being (Sels, Ceulemans, Bulteel, & Kuppens, 
2016). Taken together, literature in emotion dynamics and emotion interdependence 
suggest that individual emotion dynamics tend to coordinate changes that shape one’s 
own well-being as well as the well-being of intimate partners (Schoebi & Randall, 2015). 
Therefore, emotion dynamics including individual fluctuation in positive mood should be 
examined within the context of relationships.   
Military-connected relationships and relationship outcomes 
Affective variability and relational well-being may be of particular relevance for 
military relationships. As noted previously, qualitative and quantitative research 
describes challenges that military relationships face, particularly when posttraumatic 
stress is present. However, archival data suggests that more time spent deployed was 
associated with lower risk of divorce (Karney et al., 2012; Karney & Trail, 2017) 
suggesting that while relationships may be challenged by military service, serving in the 
armed forces does not necessarily set a relationship on the path towards dissolution. In 
fact, the divorce rate of military couples is similar to civilian couples and couples may 
draw on various resources to endure through military-related challenges (Karney & 
Crown, 2007).  
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Evidence suggests that military relationships may be protected by positive 
emotions and cognitions. For example, spouses who experience more positive emotions 
while their Veteran partner is deployed tend to report less depressive symptoms and 
employ more adaptive coping strategies (Dolphin, Steinhardt, & Cance, 2015). Military 
Veterans tend to be more satisfied with their relationship when their spouses take a 
positive perspective of military experiences (Renshaw & Campbell, 2017). In sum, 
military relationships, as in other relationships, may benefit from developing resources 
that serve as protective factors against challenges to relational well-being, such as 
experiencing and sharing positive emotions.   
Likewise, affective scientists suggest that emotional dynamics can be an 
important protective or risk factor for well-being outcomes (Kuppens & Verduyn, 2017). 
Individual differences in positive mood variability, in particular, has the potential to 
promote and prevent well-being over time (Ong & Ram, 2017). A recent study 
examining the concept of experiential avoidance, or resisting to engage with unpleasant 
feelings, within military couples suggests that such emotional suppression relates to 
reduced marital quality, even after accounting for couples’ communication behaviors 
(Zamir, Gerwertz, Labella, DeGarmo, Snyder, 2018). For example, say Veteran partner, 
Paul, tends be afraid of his feelings because they make him uncomfortable or lack self-
control so he tries to shake off his emotions by trying to think different thoughts or by 
changing the subject of conversation with his wife, Anna. Paul’s avoidance of emotion 
may lead to both Paul and Anna to feeling that their marriage is poorly functioning, even 
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though they were not especially critical of each other and seemed to compromise when 
discussing conflicts. In other words, emotional expression may be important for 
relational well-being beyond that of specific behavioral interactions. Similarly, one study 
of military couples during reintegration after a deployment cycle found that Veterans 
and spouses who tend to express their emotions reported increased psychological 
health (Marini, MacDermid Wadsworth, Christ, & Franks, 2017). However, in the context 
of high Veteran combat exposure, spouses’ emotion expression predicted negative 
psychological health in Veterans, indicating that emotionality may both promote or 
hinder military-connected relationships depending on combat- or military-related 
challenges, such as posttraumatic stress. 
Drawing from recent literature, variability in positive mood at high levels may 
relate to low perceptions of intimacy with one’s partner, while lower variability may be 
suggestive of emotional numbing and related to lower intimacy within Veterans and 
their spouses as well. Ong and Ram (2017) note that there may be discrepancy in the 
degree to which positive mood variability is helpful or harmful. The authors suggest that 
one way to examine the nuances of positive affect variability is to examine the “fragility” 
of variation by investigating the degree to which individual variability depends on one’s 
mean level. For example, people who have high average positive affect and are also 
highly variable or more unstable in positive mood, may show greater decreases in 
intimacy than those with less variability. Therefore, studying fragility of positive affect 
provides a unique view of positive emotion dynamics and its relation to individual and 
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relational well-being. In addition, military-related challenges such as Veteran’s 
posttraumatic stress symptoms (PTSS) may additionally qualify the effect of positive 
mood variability on intimacy within military relationships. For example, Veterans with 
higher PTSS and are highly variable in positive emotion may report lower rates of 
intimacy than those who report less PTSS; however, the relation between positive 
affective variability and PTSS has been largely understudied. The present study aimed to 
explore the association between PTSS and variability in positive mood. 
Present study  
Research suggests positive affect has both benefits and costs to well-being over 
time. Considering the degree to which one fluctuates around one’s mean level of 
positive mood provides a nuanced perspective on how positive affect promotes or 
hinders well-being (Ong & Ram, 2017). For example, current perspectives in emotion 
dynamics suggest that fluctuations in positive affect may lead to wear and tear in well-
being over time (Kuppens & Verduyn, 2017), and prohibit the restorative nature of 
positive emotions. Such emotional dynamics are not only relative to one’s own well-
being but are also dependent on one’s intimate relationship partner’s dynamics as well 
(Schoebi & Randall, 2015). Therefore, the primary focus of this study is to examine the 
degree to which positive affect variability and instability reduces intimacy for Veterans 
and their partners.  
The present study is part of the Study for Employment Retention of Veterans 
(SERVe; Hammer, Wan, Brockwood, Mohr, & Carlson, 2017; Mohr et al., 2018). SERVe is 
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a randomized controlled trial (RCT) evaluating a supportive supervisor training designed 
to increase employment and well-being outcomes for military Veterans, funded by the 
Department of Defense. As part of this study, Veterans and their spouses completed 
surveys prior to intervention as well as 3- and 9- months following the intervention. In 
addition, Veterans and their partners who agreed to participate in SERVe were asked to 
take part in a 32-day daily study called the Daily Family Study (DFS) prior to intervention. 
This study utilizes daily data from the DFS to examine mood variability and well-being in 
military-connected couples. 
It is important to note that emotion dynamics are typically studied via intensive 
longitudinal designs either through self-report measures or observed and coded by 
others. Longitudinal designs employing sampling techniques taking place multiple times 
a day, once a day or at least once a week are generally more preferable for the study of 
emotion and mood than longer intervals between observations (e.g., once per month; 
Houben et al., 2015) due to identified patterns of daily and weekly mood (e.g., Egloff et 
al., 1995; Larsen and Kasimatis, 1990). Further, many studies examining positive affect 
variability have examined fluctuations in observations from data collected over 7 days 
on average (e.g., Hardy & Segerstrom, 2017; Human et al., 2015; Koval et al., 2013), 
whereas few studies have employed designs that collect data across 30 or more 
consecutive days (e.g., Rocke, Li, & Smith, 2009).  Therefore, measuring positive affect 
variability across 32 observation days, as in this study, may allow for increased 
information regarding fluctuations in daily mood than other emotion dynamics studies. 
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Variability in the current study was measured in two ways: first, using an individual 
standard deviation (iSD) across all daily study observations; and, second, by estimating 
the average of individual standard deviations calculated at the end of every week within 
the daily study, resulting in an individual’s average weekly standard deviation (iSDw). 
Instability was estimated by using the mean square of successive difference (MSSD) 
which calculates the deviations in scores from day-to-day across the daily observations.  
The second aim of the current study is to investigate the degree to which fragile 
positive affect contributes to intimacy between Veteran and spouses. Thus, the 
interaction between positive affect variability (iSD, iSDw, MSSD) and individual mean 
levels of positive mood was examined to address this aim. As mentioned previously, 
literature regarding PTSS and positive affect variability is sparse and lacks support for 
direct hypotheses. Therefore, the final aim of this study is to explore the degree to 
which PTSS may additionally qualify the relation between positive affect fluctuation and 
intimacy. Therefore, I posed the following hypotheses and research questions.  
First, drawing from literature showing the negative consequences of positive 
mood variability and well-being in mental and physical health, I expected that 
intraindividual positive affect variability, measured by iSD (H1a) and iSDw (H1b) and 
instability (H1c; measured by MSSD) will predict lower intimacy, and that the effect of 
positive mood variability (H2a and H2b) and instability (H2c) on intimacy will depend on 
partner role, Veteran or spouse. Based on literature describing the context in which 
variability and instability in positive emotion may be the most detrimental (Ong & Ram, 
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2017), positive affect fragility is expected to be negatively associated with intimacy. 
Specifically, the interaction between positive affect variability and individual’s mean 
level (H3a and H3b) will predict decreased intimacy particularly for those with fragile 
high (high variable, high mean) positive mood. A similar effect is hypothesized for 
positive mood instability (H3c). The interactions for positive affect variability (H4a and 
H4b) and instability (H4c), respectively, are expected to differ for Veterans and spouses. 
Similarly, posttraumatic stress symptoms (PTSS) tend to negatively impact relationships, 
thus, I hypothesize that Veteran’s PTSS will predict lower intimacy (H5a) and that this 
will differ for Veterans and partners (H5b).  
Interestingly, positive affect has been inconsistently related to PTSS (e.g., Brown 
et al., 2016). Thus, I explored the following research questions: how does PTSS relate to 
positive affect variability and instability in Veterans and spouses (RQ1)? Further, does 
the relation between intimacy and positive affect variability and instability depend on 
Veteran’s PTSS (RQ2)? Does this potential interaction between positive mood 
fluctuation and PTSS differ for Veterans and spouses in their reports of intimacy (RQ3)?  
Methods 
Participants  
Participant demographics for this sample (N = 159 dyads) were reported 
previously in published manuscripts or those under review using SERVe and DFS data. 
The sample is diverse with regard to military experience and demographics. For 
example, the majority of the sample was separated from military service including those 
RELATIONAL THRIVING IN CONTEXT   
 
99 
separated from active duty as well as national guard and reservists (NG/R), with a 
smaller proportion of active NG/R (18%). In addition, 88.3% of the military sample 
reported completing at least one deployment, and most of the couples in this sample 
were married or in a civil union (89.9%); therefore, similar to other SERVe-related 
publications and documentation, I refer to the military participants collectively as 
“Veterans,” their partners as “spouses,” and describe the couples as in “military-
connected” relationships. Couples reported being together for 11.90 years on average 
(SD= 8.59), with 69.2% of the couples indicating that they had dependent children living 
in the home. Veterans were majority male (89.3%) and Caucasian (83.0%). Likewise, 
most spouses were female (89.9%) and Caucasian (81.1%). On average, Veterans were 
38.16 years old (SD=9.12; range 23 - 67) and spouses were on average 36.22 years old 
(SD 9.036; range 20 – 61).  The median household gross income range was $50,000 - 
$74,999 per year in the sample. About half of Veterans (47.2%) and spouses (50.3%) 
completed college or technical school.  
Recruitment and Procedure 
Veteran participants who were recruited for SERVe were invited to participate in 
the DFS with their spouses. To be eligible for the SERVe study, Veterans must have been 
working at least part-time, or over 20 hours per week, and have served in the U.S. 
Military (including all branches and National Guard or Reserves) after 9/11. Eligible 
couples must have been in a cohabitating relationship. From the Veterans and spouses 
participating in SERVe, 260 were matched couples and eligible for the DFS. Of these, 173 
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matched couples consented into both the baseline survey and DFS study and completed 
at least 1 day of surveys. Nine couples who participated in a pilot version of the DFS 
were removed due to incompatible data (e.g., survey scales and format differed 
between pilot and final study surveys). Finally, 3 couples reported in a different timing 
window from their partners and consequently were removed from these analyses. Thus, 
the final analysis sample drew from these 159 couples.  
Shortly after the SERVe baseline survey, participants began the DFS.  For 32 
consecutive days, participants were emailed a secure link to complete their daily survey 
which took about 5 to 10 minutes to complete. Participants were required to complete 
the survey within a 6-hour window between 5:00 PM and 11:00 PM. The DFS surveys 
were designed to be taken after work but before bedtime. In order to accommodate 
participants (18%) with an irregular work schedule (e.g., night shift), qualifying 
participants who indicated working evening or night shifts were sent surveys between 
5:00 AM and 11:00 AM, instead, as were their spouses. Participants reported 
information about their work day, health behaviors, mood, relationship and family. A 
total of 7,916 daily surveys were completed over the course of the DFS; participants 
completed up to 24 survey days on average out of 32, resulting in a 78% compliance 
rate. Participants could earn up to $90 for their continued participation in the daily 
study. In addition, participation in SERVe and the DFS was voluntary; all research 
procedures were approved by Portland State University’s Institutional Review Board 
(IRB), as well as co-investigating IRBs (i.e., Portland Veterans Affairs Hospital and Oregon 
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Health and Sciences University) and the U.S. Army Medical Research and Material 
Command, Human Research Protection Office.  
Measures 
Positive Affect (PA). PA was measured using 5 items selected from the Positive 
and Negative Affect Schedule-Expanded form (PANAS-X; Watson, Clark, & Tellegen, 
1988; Watson & Clark, 1994), mood circumplex model (Larsen & Diener, 1992), and 1 
item measuring grateful mood from Emmons and McCullough (2003) collected across 32 
consecutive daily surveys. Participants rated the degree to which they presently felt 
Happy, Relaxed, Active, Grateful, and Focused on a scale from (1) “Not at all” to (5) 
“Extremely.” Composites were created following tests of internal consistency. 
Cronbach’s alphas estimated for survey days 3, 10, and 26 ranged from .74 to .76 within 
survey day. PA items were summed to create daily composite scores.  
Intimacy. Intimacy was measured with 1 item asking participants, “Over the past 
24 hours, how close did you feel to your spouse or partner?” The item was rated on a 5-
point scale ranging from (1) “Not at all close” to (5) “Extremely close.” Previous research 
has used similar one-item measures in daily dairy methodology to study day-to-day 
evaluations of intimacy among couples (Laurenceau, Barrett, & Rovine, 2005). Higher 
scores indicate greater endorsement of intimacy.  
Post-traumatic stress symptoms (PTSS). PTSS was measured using the Post-
traumatic Stress Disorder Checklist, Military version (PCL-M; Bliese et al., 2008; 
Weathers, Huska & Keane, 1991). This measure primarily serves as a screening tool for 
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military-related post-traumatic stress. At baseline, Veterans were asked 4 items 
regarding their posttraumatic stress symptoms during the past 30 days. For example, 
Veterans rated items probing how much they have been bothered by “repeated 
disturbing memories, thoughts, or images of the stressful experience,” on a scale of (1) 
“Not at all” to (5) “Extremely.” Items were averaged to create a composite of PTSD 
symptomology.  
Covariates. Negative affect (NA) mean level, NA variability, NA instability, 
relationship length, gender, parent status, day of the week, and shift work were 
included as covariates. While independent, negative affect and positive affect tend to 
moderately covary (Reich, Zautra, & Davis, 2003), thus, experts recommend controlling 
for an individual’s negative affect in order to help rule out that the variability may be 
due to change in negative mood, for example. Similar to PA, NA items were selected 
from the PANAS-X (Watson et al., 1988; Watson & Clark, 1994) and measured during the 
32-day DFS. Participants rated the degree to which they currently felt Angry, Guilty, 
Ashamed, Nervous, Lonely and Sad on a scale from (1) “Not at all” to (5) “Extremely.”  
NA mean scores, variability, and instability scores were created and included as 
covariates. Research indicates that men and women tend to report different outcomes 
for relational well-being (e.g., Laurenceau et al., 2005). In addition, longer relationships 
(e.g., Kurdek, 1993) and parents with children in the home may be subject to declines in 
perceived intimacy (O’Brien & Peyton, 2002). Thus, relationship length (in years), 
gender, and parent status were included as covariates. In addition, moods (Ryan, 
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Bernstein, & Brown, 2010) and intimate interactions (Milek, Butler, & Bodenmann, 
2015) between partners tend to vary over days of the week. Finally, in order to account 
for differences among intimacy reports due to an alternate schedule, shift work (e.g., 
those who took the surveys during the alternative time window) was included in models 
as a covariate.  
Data Analysis 
Preprocessing of affective data. As noted previously, positive affect variability 
was calculated in three ways. First, the intraindividual standard deviation (iSD), a 
reliable and commonly-used metric to study individual differences in affect variability 
(Eid & Diener, 1999; Ong & Ram, 2017; Ram & Gerstorf, 2009), was created by 
calculating standard deviations of each individual’s positive affect composite scores over 
the course of the 32 days. Second, an across week standard deviation (iSDw) was 
estimated by averaging the intraindividual standard deviations from each week of the 
daily study. Lastly, each individual’s mean square of successive difference (MSSD; Jahng, 
Wood, & Trull, 2008) across the 32-days was calculated using the formula below, where 
i is the observation day: 
𝑀𝑆𝑆𝐷 =  
1
𝑁 − 1





One of the criticisms of using iSDs to examine intraindividual variability is that 
this metric assumes that the repeated observations are independent of time. Therefore, 
it is helpful to examine variability in which the time-structured data is taken into 
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account. The MSSD reflects the amplitude and frequency of positive affect variability in 
which changes between consecutive observations are weighted based on the degree of 
variation. Therefore, this index measures both the variability of positive affect but also 
the temporal dependency across time, and thus, highlights the instability of positive 
affect. These three methods of measuring affect fluctuations were tested in separate 
models predicting intimacy in military couples. The same procedures were used to 
calculate negative affect variability (iSD, iSDw, and MSSD) and these variables will be 
included in the respective models as controls. In addition, mean level positive and 
negative affect were calculated by aggregating the average of PA and NA composite 
scores across all 32 days. All variability predictors were modeled as time-invariant 
indicators of an individual’s characteristic sensitivity to positive mood responses (iSD 
and iSDw) and instability of positive affect appraisals (MSSD). 
Preliminary analyses. The data were examined for normality and outliers. 
Specifically, descriptive statistics did not indicate problematic skew for the primary 
study variables. Box plots did not indicate problematic outliers. In addition, examination 
of level 1 residuals via residual scatterplots and normal probability plots indicated that 
multi-level assumptions were not violated.   
   Missingness. Multilevel logistic regressions were conducted to test the 
likelihood of missed days predicted by study variables such as day of the week and 
parent status. Analyses revealed that day of week did not significantly predict missed 
days in intimacy, F (6, 7585) = .004, ns, or in positive affect F (6, 7585) = .004, ns. 
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Similarly, parent status did not predict missingness in intimacy, F (1, 10174) = .41, ns, or 
positive affect, F (1, 10174) = .40, ns. These results indicate that missingness is not due 
to day of the week or parent status. However, it is still difficult to determine whether 
the missingness is random. Therefore, the following analyses include covariates and 
employ estimation strategies to mitigate issues related to missing data.   
In addition, the distribution of observation days was examined to determine how 
the number of completed days may affect the data. Upon visual inspection, there was 
not a clear cut-point for the number of days completed. To explore the completed 
observations further, I examined data from those with 1 or more, 3 or more, or 5 or 
more completed survey days and conducted bivariate correlations between intimacy 
and variability scores in an effort to examine the sensitivity of the data to these 
different criteria. Overall, the significance (p < .05) of the correlations between variables 
did not change; however, the correlations strengthened when examining data for those 
who had 3 or more days but did not improve any more after 5 days. Therefore, the 
primary analyses only include individuals who have 3 or more days. 
Nonindependence. First, I examined the distinguishability of the dyad roles. 
Distinguishability has to do with whether there is a meaningful (if arbitrary) variable that 
can be used to differentiate individuals within the couples. In this case, whether the 
partner is the Veteran or spouse is considered the distinguishing variable. Veteran 
status was assigned to individuals participating in the larger SERVe study and then their 
spouses were recruited in subsequent recruitment efforts, which is a meaningful 
RELATIONAL THRIVING IN CONTEXT   
 
106 
distinction for the purpose of the SERVe intervention as well as the current study. 
However, while this constitutes a conceptual distinction, Kenny and colleagues (2006) 
contend that it is important to confirm with an empirical distinguishability test. 
Assuming distinguishability when partners are empirically indistinguishable suggests 
differences in processes and outcomes of population-level roles that the individuals fall 
into within in the couple (e.g., husband or wife) when, in fact, there may be no such 
difference in the sample. Distinguishability analyses testing whether there is an 
empirical distinction between Veteran and spouse roles within the dyad revealed that 
the role were indistinguishable for all variability predictors on intimacy including 
positive affect iSD, χ2 (4) = 7.59, p = .11, iSDw, χ2 (4) = 7.94, p = .09, and MSSD, χ2 (4) = 
8.35, p = .08. Kenny, Kashy and Cook (2006) recommend specifying dyadic models based 
on the empirical test of distinguishability. While the distinguishability tests for iSDw and 
MSSD are marginal, these tests indicate that Veterans and spouses cannot be 
empirically differentiated within a given dyad. Therefore, the dyads were treated as 
indistinguishable in all models by excluding the interaction between role and predictor 
variables. Further, hypotheses 2a, 2b, 4a, 4b, and 5b which predicted differences 
between spouses and Veterans will not be tested.  
Nonindependence between PA mean and PA variability score was also examined. 
There was a correlation between PA mean and PA variability (iSD; r = .13, p < .05). 
However, mean level PA was not related to weekly variability (iSDw; r = .16, ns) or 
instability (MSSD; r = .09, ns). When visually inspecting the scatterplots, there appeared 
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to be no visible sign of a curvilinear relationship between PA mean level and iSD and 
iSDw variability scores.  However, scatterplots indicated a slight curvilinear trend 
between PA MSSD and PA mean level. Thus, curvilinearity was examined. 
Finally, nonindependence due to the structure of the data was also examined. 
Intra-class correlations for time points nested within individuals and individual nested 
within employment organization were calculated. About 57% of the variance in intimacy 
was due the individual (ICC = .569). In addition, the ICC for employer was .066, indicating 
that little of the variance in intimacy was due to Veteran’s organization. This falls below 
the recommended .10 cut off (Hox, 2010) I used to determine the inclusion of 
organizational variability, indicating that intimacy likely does not depended on 
employee structure. In turn, non-independence among dyads was examined via 
intraclass correlation (rather than bivariate correlation) and indicated that 47% of the 
variability in intimacy could be contributed to the dyad (ICC = .468). 
Primary analyses. Multilevel models were conducted to test whether an 
individual’s variability in positive mood is associated with daily intimacy in military 
couples. Analyses examined the degree to which within-person average intimacy is a 
function of differences in characteristic levels of positive affect variability (iSD, iSDw, 
and MSSD), average PA level, interaction of level and variability (fragility), and whether 
these association differ for Veterans and spouses.  Further, the degree to which 
Veteran’s PTSS explains the PA variability and intimacy associations was explored. Such 
analyses model intercepts as random effects, aiming to describe how people differ in 
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their average levels of intimacy (level 1) across occasions based on person-level (level 2) 
components of positive affect. The model consists of three levels including daily 
observations (level 1) nested within people (level 2) and people nested within romantic 
relationships (level 3). Therefore, the level 1 model will be as follows, where i represents 
the time-varying daily measure, j represents the individual-level variables, and k 
represents the dyad: 
𝐼𝑛𝑡𝑖𝑚𝑎𝑐𝑦ijk =  𝛽0jk +   𝑟ijk  
Daily observations of intimacy were nested within individuals at level 2. 
Individual-level positive affect variability measures including iSD, iSDw, and MSSD was 
tested in separate models. Below is the level 2 model using iSD as an example: 
𝛽0jk =  𝛾00k +  𝛾01k𝑃𝐴𝑖𝑆𝐷jk +  𝛾02k𝑃𝐴𝑚𝑒𝑎𝑛jk + 𝛾03k𝑃𝐴𝑖𝑆𝐷 𝑋 𝑚𝑒𝑎𝑛jk +  𝑢0jk   
For simplicity, the covariates such as mean level of negative affect, negative 
affect variability, and gender are not depicted in the equations but were included in the 
tested models. Finally, individuals at level 2 will be nested within couples at level 3 and 
modeled as follows: 
𝛾00k =  𝜋000 +  𝑃𝑇𝑆𝐷k + 𝑢00k  
 𝛾01k =  𝜋010 
𝛾02k =  𝜋020 
𝛾03k =  𝜋030 
𝛾04k =  𝜋040 
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Relationship length, parent status, and shift work were entered at the couple-
level (level 3) as covariates (contingent on bivariate correlation check). Predictors at 
level 2 and 3 were grand mean centered.  
Dyadic multilevel models were conducted in SPSS 24 using the MIXED procedure 
(Kenny et al., 2006) and Restricted Maximum Likelihood (REML) estimation (default 
setting for MIXED function in SPSS) which helps account for missing data by weighting 
the degree to which a person’s effect contributes to the total effect relative to the 
participant’s available information. Some researchers suggest that the interaction 
between level and variability may mask a curvilinear relationship with the outcome 




   Table 3.0 displays descriptive information and bivariate correlations among the 
aggregated variables of interest. On average individuals rating of closeness with their 
partner was 3.32 (SD = .92, range = 1-5), and averaged 12.48 (SD = 3.29, range = 5.6-
22.38) for positive affect level (averaged across 32 days). Variability scores for the 
standard deviation (iSD) of positive affect ranged from .5 to 5.67 (M = 2.06, SD = .80). 
Weekly standard deviation for positive affect (iSDw) ranged from 0 to 5.43 (M = 1.79, SD 
= .75) and the mean square of successive differences (MSSD) for positive affect ranged 
from .5 to 56.47 (M = 7.65, SD = 7.17). 
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   Bivariate correlations revealed that intimacy was only significantly related to 
PA iSD (r = .15, p < .05) and PA mean level (r = .63, p < .01) but not with PA iSDw (r = .10, 
p = .12). Intimacy was marginally related to MSSD (r = .10, p = .09). Post-traumatic stress 
symptoms were only significantly related to PA mean level (r = -.28, p < .01) and not 
related to the variability scores, including PA iSD (r = .08, p = .18), PA iSDw (r = -.07, p = 
.20), and PA MSSD (r = .06, p = .31). Therefore, this preliminary evidence does not offer 
support for Research Question 1 which asked whether PTSS was related to variability in 
positive affect. Scatter plots between high and low PTSS and variability scores confirm 
this conclusion (see Figures 3.0 – 3.2).  
Primary analyses 
   Multilevel regression models were tested to examine whether an individual’s 
variability in positive mood is associated with daily intimacy within military couples. 
Random intercept models shown in Table 3.1 indicated intimacy was significantly 
predicted by PA variability (iSD), after controlling for PA mean level, NA mean level and 
variability (iSD) and other covariates (b = .10, p = .048). However, the interaction 
between PA variability and PA mean level was not significant in this model (b = -.012, 
ns). Models testing weekly PA variability showed a similar pattern, such that neither 
weekly PA variability nor the interaction of PA iSDw and PA mean level significantly 
predicted person-level intimacy intercepts (b = .011, p = .05; b = -.018, ns, respectively). 
The random intercept model examining how instability (MSSD) in PA predicted intimacy 
showed both PA MSSD and the interaction of PA MSSD and PA mean level did not 
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significantly predict intimacy (b = .011, p  = .06; b = -.002, ns, respectively), accounting 
for covariates. Thus, evidence does not support the majority of my primary hypotheses. 
While positive affect variability (iSD) did predict intimacy, the relationship is in the 
opposite direction than predicted. Similarly, the respective relationship between weekly 
PA variability and PA MSSD on intimacy were marginally significant and also in the 
opposite direction than predicted. In other words, increased variability in positive affect 
predicted increased intimacy in participants. As a follow-up analysis, I tested a quadratic 
association of the variability scores in all models and found no significant results.   
Discussion  
   Theory and empirical evidence support the salutary effect of positive affect. 
Yet, recent research highlights the nuances of positive mood for one’s health and well-
being.  Growing research examining intraindividual variability in positive affect indicates 
that variability has the potential to negatively impact one’s physical health (Hardy & 
Segerstrom, 2017), such as increased alcohol intake (Mohr et al., 2015), poor cortisol 
profiles (Human et al., 2015), poor sleep (Ong et al., 2013), increased inflammation (Sin 
et al., 2015), and increased mortality risk (Mroczek et al., 2013). Indeed, emotion 
dynamics are not only important to health, but fundamental to relationships. It is well 
known that social connection is critical to health; however, researchers in relationship 
and health science have identified a gap in this research and call for more work 
examining the specific mechanisms that can account for this association (e.g., 
Pietromonaco & Collins, 2017). Sbarra and Coan (2018) suggest that emotion dynamics 
RELATIONAL THRIVING IN CONTEXT   
 
112 
mediate the relationship between health and close relationships through affective 
processes. For example, social contexts shape appraisal processes, which in turn shapes 
emotional responding, critical to intrapersonal regulation and physiological responses. 
Researchers also note that the influence of relationships on health is not always 
positive, specifying that, interdependence among couples and health is associated with 
both risks and benefits (Kiecolt-Glaser & Wilson, 2017). Therefore, examining positive 
affect variability, a measure of individual sensitivity to positive appraisals (Kuppens & 
Verduyn, 2015), within the context of romantic relationships buttresses literature 
examining mechanisms through which relationships promote health.   
Moreover, positive emotion is critical for building and maintaining interpersonal 
relationships (Shiota et al., 2004). The aim of this work was to examine the relation of 
positive affect fluctuation and intimate relationships. For example, while an impressive 
amount of literature suggests that static conceptualizations of positive affect 
consistently predict increased well-being (e.g., Lyubomirsky et al., 2005), it is important 
to note that emotions are dynamic, vary over time, and affective variability may be 
comparably important to well-being outcomes as static levels (Houben et al., 2015). 
Therefore, including metrics of the time-varying nature of emotions in the study of 
positive affect is imperative.  
Similar to recent findings regarding health and psychological well-being, I 
expected that effect of the positive affect is nuanced and leads to differences in 
relational well-being outcomes for those with higher or lower fluctuation in positive 
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mood. While hypotheses were not fully supported, the results indicated that positive 
affect variability (iSD) predicted greater within-person average intimacy for military 
couples accounting for mean level positive affect, negative affect mean level and 
variability, PTSS and covariates. There was no interaction of variability and positive 
mood, however. An additional aim of this study was to examine different 
conceptualization of variability including positive affect instability, indexed by mean 
square of successive differences (MSSD), and by a weekly average variability (iSDw). 
While the main effects for MSSD and iSDw positive affect, respectively, were trending 
toward significance, the findings indicated a consistent pattern such that fluctuation in 
positive affect predicted greater person-level intimacy. Similarly, the interaction 
between MSSD or iSDw variability indices and mean level positive affect were not 
significant. Therefore, this study did not support hypotheses regarding positive affect 
fragility. Finally, the current study aimed to explore the degree to which posttraumatic 
stress symptoms and positive mood fluctuation interact to contribute to intimacy. The 
results did not support my assumptions. Correlational analyses, revealed that post-
traumatic stress did not related to positive mood fluctuation, nor did PTSS relate to 
intimacy. While surprising, this finding is supported by literature examining affect and 
post-traumatic stress disorder (Brown et al., 2016).   
While the pattern of findings run counter to the directional hypotheses I 
proposed, the results suggest fluctuations in positive mood may be beneficial to 
relationships. This is surprising given the growing literature describing the negative 
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affect of fluctuations in mood on psychological and physical health (Hardy & 
Segerstrom, 2017; Human et al., 2015). However, the benefits of fluctuation have been 
supported in literature studying resilience. For example, studies show that fluctuations 
in emotions are associated with adaptive outcomes supporting psychological benefits 
(e.g., Kuppens, Allen, & Sheeber, 2010). Human and colleagues (2015) attempt to 
reconcile different interpretations of variability by conceptualizing variability on a 
continuum between emotional rigidity and flexibility, in which there may be an optimal 
level of variability. In their study they found a curvilinear effect of positive affect 
variability on cortisol levels, suggesting that moderate variability is related to favorable 
cortisol profiles. In addition, the current findings support that positive affect may yet be 
nuanced. For example, it may be that fluctuation in positive mood operates differently 
for individual physical health than within romantic relationships. For example, 
disclosures of positive emotions allow opportunities for responsive interactions among 
romantic partners that help to build and maintain relationships (Reis & Shaver, 1988). 
Therefore, fluctuations in positive mood within the context of emotional disclosure to 
one’s partner should build intimacy. Further, boosts or fluctuations in positive mood 
may draw partners closer together while simultaneously tax physical well-being. This is 
broadly supported by recent research showing that offering support for a close other’s 
positive or negative event depletes one’s personal resources (Gosnell & Gable, 2017). 
Thus, fluctuations may prevent restoration of personal physical resources while still 
supporting close relationship maintenance.  
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Within military relationships, emotional expressions are related to increased 
psychological resources in the case of low combat exposure (Marini et al., 2016). 
Accordingly, the current findings suggest that controlling for post-traumatic stress 
symptoms, military couples report that the ups and downs of positive mood promotes 
feelings of closeness with their partner. This is somewhat consistent with researcher 
indicating that when military couple hold back their emotions (low fluctuation), their 
relationship suffers (Zamir et al., 2018). Therefore, this study broadly contributes to 
literature describing the nuances of positive affect variability in well-being (Ong & Ram, 
2017), extends intraindividual emotion variability to relationship science, and adds to 
growing research on emotional expression in military families. However, additional work 
is needed to confirm and expand these modest findings. 
Limitations and future directions 
Reis and Shaver (1988) describe intimacy as an interpersonal process through 
which self-disclosures and partners’ responsiveness to self-disclosures contribute to 
feelings of intimacy. This episodic view helps identify key mechanisms through which 
relationships may be maintained and built over time. I modeled intimacy as a within-
person average across the 32-days rather than as an interactive process, essentially 
examining the cross-sectional relationship between individual variability and averaged 
intimacy. This may be one limitation of this study. However, the current study provides 
an initial step in investigating the role of intraindividual mood variability in daily 
intimacy. Future studies may examine positive affect dynamics and the development of 
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intimacy over the course of years, or, of import to this sample, following reintegration 
after deployment in military couples. This time period marks a common transition in 
military families that can be challenging as romantic partners readjust to their 
interdependent lives (Bowling & Sherman, 2008), thus offering an opportunity to 
examine how individual mood fluctuation predict changes in intimacy over the 
integration period. Further, this study adds to growing literature examining the effect of 
emotions on relational well-being within military couples (e.g., Marini et al., 2017).  
However, like the present research, current studies of emotions in military couples have 
been cross-sectional in design. Additional work must examine how emotions unfold in 
daily life specifically for military service members and their partners.  
Further, measuring intraindividual variability and instability using the individual 
standard deviation and mean square of successive difference methods neglects 
information about proximal events or interactions. While individual variability provides 
valuable information such as one’s capacity for change (Ram & Gersforf, 2009), I am 
purposefully ignoring the situational features that may be prompting the variation and 
instability in mood. This limits the specificity with which we may understand the types of 
daily interactions or activities that elicit or reduce positive emotions. The current 
approach was chosen based on recent research in affective and relationship science to 
serve as an initial step in examining positive affect dynamics and relationships in military 
couples. Applying time-based models of positive mood variability to the study of 
relationships should be one avenue for future work. For example, one study by Catalino 
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and Frederickson (2011) showed that those with greater flourishing (e.g., thriving) 
tendencies showed greater positive reactivity to daily positive events as well as 
increased mindfulness. In other words, specific positive events led to boosts in positive 
emotion that led to well-being. While reactivity is not a new concept (e.g., the change in 
emotional response tied to an external influence or event; Ong & Ram, 2017), Catalino 
and Frederickson examined the positive emotion reactivity to a positive event which 
differs from other conceptualizations that focus on reactions to negative events or 
stress. Therefore, future work may extend the study of positive emotion dynamics to 
relationships in order to support and strengthen affective and relationship science 
literatures by including event-based information into estimates of variability. 
In addition, this study may be limited in terms of the age and relationship tenure 
of the couples. For example, the average relationship length was about 12 years and 
participants were in their late 30s on average. Therefore, affect fluctuation in this 
sample may differ from other samples at different stages of their relationship. For 
example, studies examining fluctuation in relationship-relevant perceptions such as 
relationship satisfaction show that greater fluctuations early in one’s relationship 
predicts a greater likelihood of break-up (Arriaga, 2001; Daily et al., 2017). Therefore, 
the current sample of established couples may have progressed passed the degree to 
which fluctuation in positive mood is detrimental to relational well-being. Similarly, it 
may be that fluctuations in intimacy may predict positive affect. For example, one study 
showed that changes in intimacy day-to-day by both relationship partners was related 
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to increased positive affect as well as increased passion and sexual satisfaction (Rubin & 
Campbell, 2012). Thus, fluctuations in intimacy may benefit romantic relationships as 
well and is an avenue for future study.  
Further, theory regarding the taxonomy of variability must be developed to 
determine at what point variability becomes maladaptive or adaptive. For example, Ong 
and Ram (2017) argue that the most maladaptive level of variability is when a person 
experiences generally high positive emotions but is also highly variable, which they term 
fragility. While this study did not support hypotheses regarding fragility and intimacy 
within couples, this conceptualization is much needed in affective dynamics. For 
example, fragility attempts to define maladaptive variability with somewhat clearer 
boundaries and is an apt avenue for future study within health and relationship science. 
Likewise, the field may benefit from clearer definitions of adaptive affective variability, 
for example, for those who have a moderate variability yet perhaps high or low average 
positive mood. In addition, researchers in positive psychology draw on broaden and 
build theory to show that positive emotions help to build upward spirals over time 
(Frederickson, 2001). This concept may be modeled by the upward trend in positive 
affect variation over time. Researchers examining emotion dynamics may consider how 
different conceptualizations of positive affect variability may yet describe personal 
growth trajectories, including the widening of an individual’s positive emotional 
landscape (or repertoire) over time.   
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The current study may be limited with regard to how positive affect was 
assessed. For example, emotions may vary across the day. Multiple measures of affect 
within a day would more accurately measure variability in positive affect. While the 
current study examined affect across 32 consecutive days, testing the relationship 
between daily intimacy and daily affect variability may lead to more consistent findings 
in future work. Furthermore, affective science researchers contend that positive 
emotions are discrete and serve specific purpose; thus, they must be studied with 
greater distinction than a general positive mood scale (Shiota et al., 2017). Variability in 
gratitude, happiness, or love, for examples, may be uniquely related to intimacy over 
time, relative to when they are examined together as ‘positive affect.’ While at least one 
study on positive affect dynamics did test the separate effect of variability in each 
positive emotion on health as well as the composite measure and found similar results 
(Human et al., 2015), additional research must investigate how dynamics of distinct 
positive emotions contribute to relational well-being.  
Finally, recent models hypothesize that emotions may be one key mechanism 
through with relationships influence health (Slatcher & Schoebi, 2017). For example, 
one recent study shows the interdependence of partner’s happiness on various health 
indicators (Chopik & O’Brien, 2017), indicating that having a happy partner can improve 
one’s health. Future work should examine the interplay between positive affect 
variability, health, and intimacy. 
Conclusion 
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 This study draws on relationship and affective sciences to examine how the 
dynamics of positive emotions contribute to relational well-being within military service 
members and their partners. How individuals differ in the degree to which they are 
sensitive to positive mood must be examined within the context of relationships 
because our social context helps to shape these fluctuations and, in turn, affect one’s 
relationship. Surprisingly, results indicated that positive mood fluctuation predicted 
greater feelings of closeness in military couples. This study supports the complex nature 
of positive affect dynamics and well-being and calls for more research of affective 
dynamics within military-connected couples.  
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Note. N = 159; M= mean; SD= standard deviation; PA = Positive Affect; NA = Negative affect; iSD= intraindividual standard  
deviation; iSDw = intraindividual weekly standard deviation; MSSD = Mean square of successive differences; PTSS = Post- 
traumatic stress symptoms; R. length = relationship length (in years). +p < .10, *p < .05, **p < .01. 
 
 
 M SD Min/ 
Max 
1 2 3 4 5 6 7 8 9 10 11 12 13 
1. Intimacy 3.33 .83 1.32/5 ---             
2. PA iSD 2.05 .63 .71/5.24 .16* ---            
3. PA iSDw 1.78 .62 .65/4.94  .08 .91** ---           
4. PA MSSD  7.62 5.96 .5/49.7  .08 .81** .86** ---          
5. PA Mean  12.5 3.29 6.96/20.5  .69** .15+ .09 .13 ---         
6. PTSS  1.90 1.02 1/5 -.08 .10 .12 .06 -.22** ---        
7. NA iSD 1.21 .87 0/4.39 -.27** .37** .42** .42** -.26** .28** ---       
8. NA iSDw .99 .78 0/4.29 -.27** .29** .38** .38** -.28** .28** .96** ---      
9. NA MSSD 4.43 6.83 0/53.7 -.16+ .31** .38** .41** -.17** .16+ .80** .84** ---     
10. NA Mean  6.10 1.56 5/16.25 -.32** .05 .09 .13 -.30** .41** .73** .77** .70** ---    
11. Gender .50 .04 .5/1  .05 .01 .01 -.00 -.02 -.05 .03 .02 -.01 -.02 ---   
12. Parent  .79 .41 0/1 -.07 .10 .10 .12 .08 .07 .03 .01 .09 .01 -.15+ ---  
13. R. length 11.8 8.58 .17/37.1 -.09 -.22** -.22** -.16* .01 -.22** -.28** -.27** -.19* -.21** -.08 .25** --- 























Table 3.1. Multilevel random intercept models predicting person-level intimacy 
 
Note: PA = Positive affect; NA = Negative affect; PTSS = Post-traumatic stress. Model 1 is PA iSD predicting intimacy.  
Model 2 is PA iSDw predicting intimacy averaged across days. Model 3 is PA MSSD predicting intimacy. All models  
included parent status, relationship length, day of the week, gender, and shift work as covariates.  
+ p < .10. *p <  .05. **p  <  .01. 
 
 Model 1 Model 2 Model 3 
Variable Estimate SE t (z) Estimate SE  t (z) Estimate SE t (z) 
Fixed           
   Intercept 3.73  0.11  34.23** 3.75  0.11  34.07**      3.75  0.11  33.89** 
   PA mean 0.15  0.01 12.28** 0.15  0.1 12.28** 0.16  0.01 12.53** 
   PA Fluctuation   0.10  0.05  1.99*  0.11  0.06  1.94+      0.01  0.01 1.88+ 
   PA Fluctuation X Mean  -0.01 0.01 -0.93 -0.02 0.01 -1.22 -0.00 0.00 -1.09 
   NA Mean -0.04 0.04 -0.97  -0.02  0.04  -0.50      -0.06  0.03 -2.01* 
   NA Fluctuation -0.74 0.06 -1.18 -0.12  0.08 -1.54      0.00  0.01  0.14 
   PTSS 0.07 0.05 1.53 0.07  0.05 -1.63      0.07  0.05 1.38 
   Gender -0.10 0.06 -1.59 -0.11 0.06 -1.77+ -0.11 0.06 -1.77+ 
   Parent Status -0.24 0.11 -2.15* -0.25 0.11 -2.19* -0.27 0.11 -2.33* 
   R. length -0.01 0.01 -0.90 -0.01 0.01 -0.96 -0.00 0.01 -0.67 
   Shift work 0.31 0.12 2.62** 0.28 0.12 2.33* 0.34 0.12 2.88** 
   Monday -0.16 0.03 -5.20** -0.16 0.03 -5.20** -0.15 0.03 -5.16** 
   Tuesday -0.25 0.03 -7.46** -0.25 0.03 -7.46** -0.25 0.03 -7.44** 
   Wednesday -0.26 0.03 -7.70** -0.26 0.03 -7.70** -0.25 0.03 -7.62** 
   Thursday -0.27 0.03 -8.32** -0.27 0.03 -8.32** -0.27  0.03 -8.19** 
   Friday -0.18 0.03 -5.43** -0.18 0.03 -5.43** -0.18 0.03 -5.44** 
   Saturday -0.05 0.03 -1.63 -0.05 0.03 -1.63 -0.05 0.03 -1.60 
    

























Table 3.1. Multilevel random intercept models predicting person-level intimacy (continued) 
 Model 1 Model 2 Model 3 
Variable Estimate SE t (z) Estimate SE  t (z) Estimate SE t (z) 
Random          
   Level 3          
      Intercept 0.17 0.04 (4.15)** 0.17 0.04 (4.35)** 0.18 0.04 (4.34)** 
          
   Level 2          
      Intercept 0.20 0.03 (6.63)** 0.20 0.03 (6.65)** 0.20 0.03 (6.58)** 
          
   Level 1          
      Residual 0.60 0.01 (53.23)** 0.60 0.01 (53.23)** 0.60 0.01 (53.10)** 
      Autocorrelation 0.30 0.01 (23.13)** 0.30 0.01 (23.13)** 0.30 0.01 (23.18)** 
    
Note: PA = Positive affect; NA = Negative affect; PTSS = Post-traumatic stress. Model 1 is PA iSD predicting intimacy.  
Model 2 is PA iSDw predicting intimacy averaged across days. Model 3 is PA MSSD predicting intimacy. All models  
included parent status, relationship length, day of the week, gender, and shift work as covariates.  
+ p < .10. *p <  .05.  **p  <  .01
 
 




Figure 3.0. Scatterplot of positive affect (PA) intraindividual standard deviation (iSD) and 























Figure 3.1. Scatterplot of weekly positive affect (PA) intraindividual standard deviation 




















Figure 3.2. Scatterplot of positive affect (PA) mean square successive difference (MSSD) 
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CHAPTER IV. MANUSCRIPT III. RELATIONAL THRIVING IN MILITARY RELATIONSHIPS: THE 




Military Veterans and their spouses tend to report greater sleep problems than in the 
civilian population. Specific relationship interactions may help alleviate these problems 
such as within responsive support exchanges. This study aims to examine specific 
affective and behavioral interactions, affectionate touch and gratitude, that 
communicate responsiveness and promote health outcomes, in this case, sleep quality 
and duration within military-connected couples. Couples (N = 159) completed surveys 
regarding responsive support, affectionate touch with one’s partner, grateful mood, and 
sleep over 32 consecutive days. A series of over-time actor-partner interdependence 
moderation models tested the degree to which responsive support to negative events 
predicts sleep outcomes and grateful affect. In turn, the study examined the degree to 
which grateful mood predicted sleep outcomes and whether affectionate touch 
enhanced actor and partner associations over time. Results indicated that Veteran’s 
reports of affectionate touch predicted spouse sleep quality. In addition, spouse 
responsive support predicted Veteran grateful mood, moderated by Veteran reports of 
affectionate touch. The remaining results show inconsistent support for hypotheses. 
This study extends research on sleep in military couples as well as work examining the 
unique effects that relationship interactions play in sleep well-being.    




As of 2015, 2.8 million military service members have deployed to Iraq or 
Afghanistan following 9/11 (Wenger, O’Connell, & Cottrell, 2018). While deployments 
are associated with increased challenges for military relationships during and after 
deployment (Knoblach & Theiss, 2012; Warner, Appenszeller, Warner, & Grieger, 2009), 
it remains unclear the degree to which military experiences have a lasting effect on 
relationship functioning after accounting for combat-related experiences (e.g., injury 
and posttraumatic stress; Karney & Trail, 2017). For example, Karney and Crown (2007, 
2011) showed that military marriages are not dissolving at a higher rate than the 
national average; in fact, more time deployed was associated with less risk of divorce for 
military couples over all. However, one persistent challenge that Veterans and their 
spouses face are sleep problems (Holliday, Haas, Shih, & Troxel, 2016; Plumb, Peachey & 
Zelman, 2014). Recent studies suggest that sleep issues extend beyond separation from 
the military (Fillo et al, 2017; Plumb et al., 2014). While sleep problems are comorbid 
with physical and mental health outcomes (Gehrman et al., 2013; Swinkels et al., 2013), 
Troxel and colleagues (2015) argue that sleep problems are an independent health 
concern for military service members because they often precede other health 
problems and diagnoses. Therefore, military service members and their partners are 
considered a high risk group for sleep problems (Holliday & Troxel, 2017). Researchers 
call for more work examining the mechanisms through which sleep issues may be 
alleviated within military relationships, such as through relationship functioning 
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(Holliday & Troxel, 2017).  This study aims to examine two relationship- 
relevant features that promote health, including sleep, within the context of responsive 
support: gratitude and affectionate touch.  
Responsive support, gratitude, and affectionate touch 
Responsiveness is conceptualized as the degree to which individuals feel 
understood, validated, and cared for by their close others. Specifically, Partner A’s 
perceptions that Partner B was validating, caring, and understanding after an eliciting 
event predicts relationship outcomes (Gable & Reis, 2015). Attachment theory suggests 
that when negative events happen, individuals seek out their primary caregivers for 
comfort and support (Bowlby, 1969/1982). In adult relationships, good (i.e. responsive) 
supporters are those who provide a safe haven for their partners and restore a sense of 
security that is responsive to one’s needs (Collins & Feeney, 2000; Feeney, 2004). This 
responsive support may be in the form of actions such as physical closeness and 
affectionate touch, or simply the perception that a partner is there when needed. For 
example, one study suggests that both enacted and perceived responsiveness predict 
intimacy within couples’ daily lives (Debrot, Cook, Perrez, & Horn, 2012).  
Touch and gratitude are both implicated as important facets in which 
responsiveness is communicated to bolster relationship outcomes. For example, touch 
and gratitude both relate to support behaviors. Kubacka, Finkenauer, Rusbult and 
Keijsers (2011) argue that gratitude serves two primary functions in relationships: to 
detect responsiveness and to motivate relationship-maintenance behaviors. This model 
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is consistent with find-remind-and-bind theory of gratitude which posits that gratitude 
helps people find new relationship partners or reconnect with current relationship 
partners and to strengthen these relationships through increased feelings of 
responsiveness (Algoe, 2012). In social contexts, gratitude emerges when another 
provides a benefit to the self in a relationally-relevant manner (Algoe, 2012). In other 
words, a person may feel grateful when another person provides a benefit that is 
relevant to their needs. This signals that the benefactor is responsive to the self and 
understands, validates and cares for one’s needs, providing a unique relational appraisal 
of a social situation. Furthermore, gratitude promotes prosocial behavior even at cost to 
the self (Bartlett & Desteno, 2006), and such behaviors extend to relationships. For 
example, people engage in a variety of behaviors aimed at sustaining valued 
relationships (e.g., Canary, Stafford, & Semic, 2002), including routine (e.g., walking 
together hand in hand or making the morning coffee) and effortful behaviors (e.g., 
asking one’s partner about their feelings; Dainton & Stafford, 1993). Kubacka and 
colleagues (2011) support their dyadic model of the dual functions of gratitude with 
evidence suggesting that Partner A’s relationship-maintenance behaviors prompted 
gratitude from Partner B, partly due to the Partner B’s perceptions of Partner A’s 
responsiveness. This effect held after controlling for relationship satisfaction, indicating 
that gratitude functions in relationships regardless of one’s global relationship 
evaluation, and is supported by literature arguing that gratitude is distinct from other 
positive emotions, such as happiness (Algoe & Haidt, 2009).  
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Similarly, affectionate touch is a caring gesture that normatively communicates 
closeness in relationships (Johnson & Edwards, 1991; Mackey, Diemer, & O’Brien, 2000). 
In romantic relationships, affectionate touch could include deliberate actions such as 
holding hands, kissing, and hugging as well as more passive touch such as maintaining 
body contact while sitting on a couch (Johnson & Edwards, 1991; Jones & Yarbrough, 
1985). Affectionate touch is often considered a support behavior in close relationships 
that helps communicate support needs, provides comfort when distressed, and benefits 
both members of the interaction (Robinson, Hoplock, & Cameron, 2015). It is important 
to note that sexual physical touch may be considered as a kind of affectionate touch; 
however, sexual behavior is nuanced. For example, sex also serves reproductive 
functions which may make it different from other types of affectionate touch (Birnie-
Porter & Lydon, 2013). Thus, this study did not explicitly include sexual physical contact 
in the conceptualization of affectionate touch. 
Jakubiak and Feeney (2017) proposed a model of affectionate touch in adult 
relationships such that when a person receives affectionate touch from their partner 
they experience relational-cognitive changes (e.g., self and relational perceptions) and 
neurobiological changes (e.g., changes in oxytocin and endogenous opioids) that 
contributes to psychological, relational, and physical well-being directly. Furthermore, 
touch may promote changes in perceptions and neurobiology indirectly through stress-
buffering mechanisms. The authors argue that when affectionate touch is experienced, 
people are reminded that they are socially connected with a close other. Feelings of 
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social inclusion are vital to well-being (Baumeister & Leary, 1995; Deci & Ryan, 2000). 
Furthermore, when touch is interpreted as affectionate (e.g., showing love, care, 
fondness; Floyd, 2006), individuals feel more secure and calm (Jakubiak & Feeney, 
2016b), and report feeling cared for and understood by their partners (Debrot, Schoebi, 
Perrez, & Horn, 2013). Therefore, touch seems to signal that one’s partner is responsive 
to their needs. Jakubiak and Feeney (2017) also offer support that touch promotes 
psychological well-being (e.g., positive emotions) as well as physical health. For 
example, touch is related to increases in positive mood and decreased negative mood 
on days when partners experienced affectionate touch (Debrot et al., 2013) as well as 
subsequent days following touch interaction (Burleson et al., 2007). Therefore, touch 
may promote feelings of gratitude among other positive emotions and reduce negative 
affect.  
Indeed, in some ways gratitude and touch are inextricably connected because 
touch may communicate the emotion of gratitude (Hertenstein, Keltner, App, Bulleit & 
Jaskolka, 2006; Jones & Yarbrough, 1985). For example, in one of Hertenstein and 
colleagues’ (2006) studies, participants separated by a curtain were randomly assigned 
to either “decode” a touch on one’s arm by correctly guessing the emotions attempting 
to be communicated (touch receiver) or to “encode” particular emotions via touch 
(touch provider). Decoders correctly inferred the emotion that encoders attempted to 
communicate through touch with 48% to 83% accuracy. Whereas some emotions had 
variable accuracy rates, gratitude was accurately communicated in up to 66% of the 
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cases. Furthermore, touch communicates distinct positive emotions, including gratitude, 
at comparable or even higher rates than other non-verbal communication channels such 
as facial expression or vocal tone (Elfenbein & Ambady, 2002; Hertenstein, Holmes, 
McCullough, & Keltner, 2009; Scherer et al., 2003). Laypersons also rate affectionate 
touch, such as hugging, as moderately relevant to the concept of gratitude (Lambert, 
Graham, & Fincham, 2009).  In an experimental study of Portuguese undergraduates, 
Simão and Seibt (2015) found that friendly touch (vs. no touch) predicted increased 
gratitude indirectly via communal feelings (e.g., perceived responsiveness and 
responsibility) towards their interaction partner. Therefore, both gratitude and touch 
are objects of communal relationships that help people communicate responsiveness 
and promote relational well-being (i.e., supporting meaningful social connection as 
measured by relationship satisfaction, commitment, and low levels of distress; Feeney & 
Collins, 2015).   
Moreover, gratitude and touch may help people to thrive, leading to increased 
health and well-being. Based in attachment theory, Feeney and Collins (2015) propose a 
model of relational thriving which argues that close relationship partners help us thrive 
in life through providing a safe haven when things go wrong as well as a secure base 
when life opportunities come along. When people are faced with adversity they can 
turn to their partner for support that not only alleviates the effects of stress or negative 
affect but helps to grow beyond one’s stressors to affect well-being. In the relational 
thriving model, responsive support leads to several immediate outcomes that are 
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important to well-being, including increases in the emotion of gratitude as well as 
enhanced health behavior such as sleep quality. As mentioned earlier, providing 
responsive support increases gratitude, affection (Collins et al., 2014), and the likelihood 
of reciprocal prosocial behaviors (Reis et al., 2010). Responsive support to life’s stressors 
also has immediate outcomes for health. For example, responsive touch during a 
stressful task has been shown to reduce heart rate and blood pressure (Ditzen et al., 
2007). Further, responsive support to negative events may promote sleep quality 
through providing a safe haven in which one can down-regulate emotions and decrease 
vigilance and arousal needed for efficient sleep (Troxel, Robles, Hall, & Buysse, 2007). 
Thus, responsive support, gratitude, and affectionate touch, help people thrive beyond 
adversity to promote health, such as sleep.  
Gratitude, affectionate touch and sleep 
Evidence suggests that gratitude and touch are respectively beneficial for health. 
Dispositional levels of gratitude and general gratefulness, or what Lambert, Graham, 
and Fincham (2009) describe as “generalized gratitude” (as opposed to “other-focused 
gratitude” found in interactions), are linked to physical health outcomes including sleep. 
For example, dispositional gratitude supports subjective psychological health, physical 
health, and healthy behavior (Hill, Allemand, & Roberts, 2013), as well as reduces stress, 
depression, and anxiety (Seligman et al., 2005). In their seminal work, Emmons and 
McCullough (2003) found that when grateful feelings were induced, individuals reported 
better sleep quality, increased positive affect, felt more socially connected and reported 
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more prosocial behaviors. Furthermore, individuals who tend to experience more 
feelings of gratitude experience better sleep quality, duration, and less sleep latency 
(e.g., difficulty falling asleep), specifically, via increased positive cognitions before bed 
(Wood, Joseph, Lloyd, & Atkins, 2009). While the link between gratitude and health is 
likely explained by both intrapersonal and interpersonal psychological resources (Algoe 
& Zhaoyang, 2016; Hill et al., 2013; O’Connell, O’Shea, & Gallagher, 2016), recent theory 
suggests that affective processes such as gratitude are one mechanism linking 
responsiveness and health within close relationships (Slatcher & Schoebi, 2017). 
Relatedly, affectionate touch may improve health in close relationships by 
“getting under the skin,” (Diamond, 2001; Field, 2010, 2012; Sbarra & Hazan, 2008). 
Affectionate touch is related to lower resting blood pressure and heart rate (Light et al., 
2005) and decreased somatic symptoms (Stadler, Snyder, Horn, Shrout, & Bolger, 2012), 
including insomnia. One study found that those receiving affectionate touch were less 
susceptible to cold infections, and those who ended up infected with the cold had 
reduced symptom severity when they received more touch, in this case, hugs (Cohen, 
Janicki-Deverts, Turner, & Doyle, 2015). In addition, this study showed that touch seems 
to protect people from cold infection by attenuating the effect of stress on health. 
Ditzen and colleagues (2007) found that touch significantly lowers cortisol and heart 
rate compared to verbal support. These studies highlight that touch may affect health 
independently as well as by reducing stress. For example, Jakubiak and Feeney (2016c) 
found that those who were assigned to imagine affectionate touch support experienced 
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less pain and stress during lab tasks compared to those assigned to imagine verbal 
support from a partner.   
To my knowledge, there are no published studies examining the relation 
between affectionate touch and sleep outcomes within adult romantic relationships. 
However, there is evidence to suggest that the health benefits associated with 
affectionate touch may extend to sleep outcomes as well. For example, similar to sleep, 
touch helps down-regulate arousal (e.g., Ditzen et al., 2007) and increases felt security 
(Jakubiak & Feeney, 2016b). Further, researchers argue that sleep (Troxel, 2010) and 
touch (Jakubiak & Feeney, 2017) are respectively associated with neurobiological 
functioning, specifically with regard to oxytocin activity. Oxytocin is a neurohormone 
produced in the hypothalamus that is associated with many social interactions, including 
affectionate touch. For example, receiving hugs more frequently is associated with 
higher oxytocin levels (Light et al., 2005) and couples who were instructed to provide 
more touch to their partner showed greater oxytocin than couples who were not in the 
touch condition (Holt-Lunstad, Birmingham, & Light, 2008). Furthermore, oxytocin is 
produced in the same brain region, the paraventricular nucleus of the hypothalamus, 
which is associated with sleep-wake cycles. There is little empirical evidence at this time 
supporting the role of oxytocin in sleep functioning; however, one study showed that 
oxytocin moderated the effect of social support and sleep quality in a sample of women 
with HIV (Fekete et al., 2014). While research examining the relationship between 
neurobiological functioning, sleep, and affectionate touch is somewhat speculative, 
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there is reason to believe that affectionate touch may promote sleep by enhancing 
relationship and psychological functioning (Slatcher & Selcuck, 2017). For example, 
touch may promote sleep by facilitating the process of responsive support within 
relationships.  
Military-connected relationships and sleep 
Sleep is an important health indicator linked to mortality, diabetes, 
cardiovascular health, heart disease, obesity, and accident risk (for reviews see Itani, 
Jike, Watanabe, & Kaneita, 2017; Luyster, Strollo, Zee, & Walsh, 2012). Although 
typically modeled as an individual health outcome, the majority of adults tend to sleep 
with a bed partner (National Sleep Foundation, 2013); thus, sleep is likely a shared 
behavior. In fact, sleep duration and quality covary between partners (Lee et al., 2017), 
supporting the dyadic nature of sleep.  
Sleep researchers argue that sleep is fundamentally a part of the attachment 
system because it necessitates the down-regulation of arousal that may come with 
feeling a sense of security and comfort (e.g., Troxel et al., 2007). Further, studying sleep 
in the context of relationships is vital and represents a more ecologically-valid 
understanding of sleep. Moreover, sleep is theorized to share a bidirectional 
relationship with relational well-being (Troxel et al., 2007). For example, poor sleep 
tends to predict more relationship conflict (Gordon & Chen, 2014), while higher 
relationship satisfaction is related to lower risk of sleep problems and better sleep 
quality (Ko, Chen, Wang, & Su, 2014; Troxel, Buysse, Hall, & Matthews, 2009). Troxel 
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and colleagues (2007) suggest that the relation between sleep and relationship quality is 
through psychological, physiological, and behavioral mechanisms, with the influence of 
contextual factors such as stress or major life transitions. For example, a recent study 
found that perceived partner responsiveness predicts lower subjective sleep problems, 
mediated through lower anxiety and depression (Selcuk, Stanton, Slatcher, & Ong, 2017) 
supporting the psychological pathway of Troxel and colleagues’ (2007) model. In their 
review, Holliday and Troxel (2017) note that specific relationship behaviors and 
interactions have a unique effect on sleep outcomes. For example, Kane, Slatcher, 
Reynolds, Repetti, and Robles (2014) found that couples who tended to disclose their 
thoughts and feelings to their partner had better self-reported (women) and 
physiological (men) assessments of sleep outcomes, above and beyond global reports of 
relationship satisfaction. This work indicates that it is important to study sleep in the 
context of relationships as well as the specific relational behaviors and psychological 
processes that may contribute to sleep, such as affectionate touch and feelings of 
gratitude.  
As noted previously, service members are at high risk for insufficient sleep 
(Luxton et al., 2011; Seelig et al., 2010). Sleep problems tend to linger post-deployment 
and may limit ability to reintegrate into everyday life (Pietrzak, Morgan, & Southwick, 
2010; Plumb et al., 2014). Furthermore, sleep problems are prevalent in both service 
members (Plumb et al., 2014) and their spouses (Holliday, Haas, Shih, & Troxel, 2016). 
For example, Holliday and colleagues (2016) found that poor sleep in military spouses 
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predicted lower subjective health, marital satisfaction, and more depressive symptoms. 
As in civilian relationships, relationship behaviors and processes may aid in the 
abatement of sleep problems within military-connected couples. One study found that 
Veterans’ and their spouses’ relational well-being predicted sleep quality via 
psychological resources (Walker O’Neal, Lucier-Greer, Mancini, Ferraro, & Ross, 2016). 
Particularly, greater perceived family functioning was associated with own improved 
subjective sleep, and this relationship was predicted via increased psychological 
resources. Interestingly, spouses’ endorsement of higher family functioning was related 
to improved sleep for service members, indicating a cross over effect from spouses to 
Veterans. Further, a recent study by Fillo and colleagues (2017) found that relationship-
enhancing interactions predicts better sleep among military couples in which the service 
members had previously separated from military service. Therefore, this evidence 
suggests that perceived relational well-being and relationship interactions are 
associated with sleep outcomes in military couples, perhaps through psychological 
resources such as positive emotions.  
The present study  
Extensive research emphasizes the relation between close relationships and 
health outcomes (e.g., Robles, Slatcher, Trombello, & McGinn, 2014). For example, one 
meta-analysis showed that people who are more socially connected have a better 
mortality rate (increased chance of survival) that exceeds the magnitude of other 
mortality risk factors such as smoking, alcohol consumption, obesity, and exercise (Holt-
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Lunstad, Smith, & Layton, 2010). However, researchers have identified that the specific 
mechanisms through which relationships influence health are understudied 
(Pietormonaco & Collins, 2017). The present study helps address this gap in literature by 
examining the role of gratitude and touch in the relation between perceived support 
after a negative event and dyadic sleep patterns. Furthermore, this study helps to 
strengthen research on sleep in military relationships by examining specific relational 
interactions that have interdependent effects on sleep (Holliday & Troxel, 2017). Finally, 
this study aims to examine the temporal associations among these variables within 
relationships using actor-partner longitudinal modeling techniques. The Actor-Partner 
Interdependence Model (APIM; Kenny, Kashy, & Cook, 2006) over time framework 
allows researchers to examine the interdependence of partners’ observations occurring 
repeatedly across time and provides the ability to examine associations between 
partners from one moment to the next (i.e. both actor-partner cross-over and spillover 
to subsequent time points). Therefore, this model is useful for examining the 
associations between Veteran and spouse daily responsive support, gratitude, 
affectionate touch, and nightly sleep outcomes. The conceptual model for the current 
investigation is depicted in Figure 4.0.  
Specifically, I hypothesized that perceived partner responsiveness to negative 
events will predict increased self-reported nightly sleep quality (H1a), sleep duration 
(H2a), and increased grateful mood (H3a; actor effects). Further, own increased nightly 
sleep quality (H1b), duration (H2b), and grateful mood (H3b) is expected to be predicted 
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by increased partner reports of responsive support (partner effects). Actor and partner 
effects on sleep quality (H1c), sleep duration (H2c), and grateful mood (H3c) were 
expected to be moderated by reports of affectionate touch such that touch will enhance 
the degree that responsive support promotes sleep. In addition, actor and partner 
effects were expected to differ for Veterans and spouses for models in which responsive 
support predicts sleep quality (H1d), sleep duration (H2d), and grateful mood (H3d).  
In turn, grateful mood was expected to predict better nightly sleep quality (H4a) 
and duration (H5a; actor effects). Increased sleep quality (H4b) and duration (H5b), in 
turn, was expected to be predicted by one’s partner’s reports of grateful mood (partner 
effects). Similar to responsive support and sleep, actor and partner effects of gratitude 
and sleep quality (H4c) and duration (H5c) were expected to depend on affectionate 
touch wherein higher affectionate touch interacts with grateful mood to increase sleep 
quality and duration. In addition, actor and partner effects for sleep quality (H4d) and 
sleep duration (H5d) were expected to differ for Veterans and spouses.  
Lastly, these aforementioned associations were expected to remain after 
accounting for post-traumatic stress disorder symptoms, other positive mood, negative 
mood, and relationship and individual characteristic covariates (H7) to examine the 
unique effect of responsive support, gratitude, and affectionate touch on dyadic sleep 
within military-connected relationships.  
Given that gratitude and affectionate touch may be mechanisms through which 
responsive support promotes sleep, indirect effects will be explored in the models. 
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Therefore, I posed the following research questions: Does gratitude share an indirect 
association between responsive support and sleep in actors and partners over time 
(RQ1)? Further, does affectionate touch moderate the potential indirect effect between 
responsive support, grateful mood, and sleep quality and duration (RQ2)? 
Methods 
Participants 
  The sample for this study consisted of 159 dyads. The majority of the sample were 
married or in a civil union (89.9%). Therefore, I henceforth refer to partners of Veterans 
as “spouses” for simplicity. Couples were in a relationship for 11.90 years on average 
(SD = 8.59), and 76.6% of the couples indicating having at least one child. Veterans were 
majority male (89.3%) and Caucasian (83.0%). Likewise, most spouses were female 
(89.9%) and Caucasian (81.1%). On average, Veterans were 38.16 years old (SD = 9.12; 
range 23 - 67) and spouses were on average 36.22 years old (SD = 9.04; range 20 – 61). 
About half of Veterans (47.2%) and spouses (50.3%) completed college or technical 
school. The majority of couples reported having children living in their home (68.2%), 
and the median household gross income was $50,000 - $74,999 per year (see Arpin, 
Starkey, Mohr, Greenhalgh, & Hammer, 2018; Hammer, Wan, Brockwood, Mohr, & 
Carlson, 2017).  
Recruitment and Procedure 
This study is a part of a larger project called the Study for Employment Retention 
of Veterans (SERVe). SERVe was funded by the Department of Defense to test the 
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efficacy of a supervisor intervention designed to increase the retention and well-being 
of Veterans in the workplace in a randomized controlled trial. Thirty-five organizations 
throughout the state of Oregon were recruited to be a part of pre-intervention and 
post-intervention surveys. Over 500 separated active duty and current reservists were 
recruited from within these organizations to take part in SERVe. With regard to military 
background and deployment history, this sample is diverse and is comprised mostly of 
separated service members with a smaller group of active reservists (18%). In addition, 
most of the sample reported deploying at least once (88.3%), thus, I collectively refer to 
all service members as “Veterans” (see Hammer et al., 2017). Relatedly, since the 
current sample captures Veterans both currently serving and separated from the 
military, I refer to the couples as being in “military-connected” relationships.  
Veterans consented into SERVe were invited to participate in the Daily Family 
Study (DFS) along with their spouses or cohabitating romantic partners. The DFS was a 
32-day daily study taking place prior to supervisor intervention. To be eligible for SERVe 
and DFS, Veterans must have served in the armed forces following 9/11 and work at 
least 20 hours a week; couples must be cohabitating (e.g., living together). Of those 
Veterans and spouses participating in SERVe, 260 were matched couples and eligible for 
the DFS. Of these, 173 matched couples consented into the DFS and completed at least 
1 day of surveys. Nine couples who participated in a pilot version of the DFS were 
removed due to incompatible data (e.g., pilot surveys differed slightly in formatting and 
measured variables). Finally, 3 couples were excluded because they did not complete 
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the surveys in the same reporting window. Thus, the analyses draw from these 159 
couples.  
Veterans and spouses participating in the DFS received an email on the first day 
of the daily study with a secure link to their informed consent form and first web-based 
daily survey. Following this procedure, participants were emailed a secure link to an 
online survey each day for 32 consecutive days. Surveys took about 5 to 10 minutes to 
complete. The survey was designed to be completed at the end of each business day but 
before bedtime with a reporting window between 5:00 PM and 11:00 PM. To 
accommodate those with alternative work schedules, a small portion of participants 
who indicated that they worked an alternative shift (18%) and their partners completed 
surveys from 5:00 AM to 11:00 AM. Participants completed about 24 survey days on 
average comprising a total of 7,916 survey observations (78% compliance rate). 
Participants received up to $90 compensation for completing the DFS. Participation was 
voluntary and all SERVe and DFS procedures were approved by an Institutional Review 
Board and the U.S. Army Medical Research and Material Command, Human Research 
Protection Office. For additional information about recruitment and procedures, see 
other study-related papers (Arpin, et al., 2018; Hammer, Wan, Brockwood, Mohr, & 
Carlson, 2017; Mohr et al., 2018). 
Measures 
Sleep outcomes. Participants responded to two items adapted from the 
Pittsburgh Sleep Quality Index (PSQI; Buysse et al., 1989) regarding sleep quality and 
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duration. To measure sleep quality, participants were asked, “How would you rate last 
night’s sleep quality over all?” with response options ranging from (1) “very bad” to (4) 
“very good.” In addition, sleep duration was measured using one item, “How many 
hours did you sleep last night?,” by choosing from a drop-down menu ranging from 0 to 
24 hours, answered in hours and minutes. One-item measures to assess sleep have been 
used in previous daily studies (e.g., Lee et al., 2017; Sin et al., 2017) and thus are used in 
the present study.  
Grateful mood, positive and negative affect. Mood was measured using 13 
items. Positive affect items included happy, relaxed, focused, active, and quiet. Negative 
affect items included angry, guilty, ashamed, nervous, bored, lonely and sad. These 
items were drawn from the Positive and Negative Affect Schedule-Extended form 
(PANAS-X; Watson, Clark, & Tellegen, 1988; Watson & Clark, 1994) as well as Larsen and 
Diener’s (1992) mood circumplex model. In addition, a gratitude-related mood, grateful, 
was drawn from Emmons and McCullough (2003). For all 13 moods, participants 
answered the degree to which they felt each mood during the past 24 hours on a 5-
point Likert scale ranging from (1) “not at all” to (5) “a great deal.”  
While there may be potential measurement issues with using a one-item 
measure of gratitude, researchers have used single items to measure constructs such as 
well-being (Deiner, 1984) and intimacy (e.g., Laurenceau, Barrett, & Rovine, 2005), 
especially within daily studies. Further, moods can be reliably measured with single 
items (e.g., Meyers & Deiner, 1995), which aid in reducing participant fatigue (Larsen & 
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Frederickson, 1999). In addition, gratitude researchers have used one-item grateful 
mood measures in previous daily studies (e.g., Emmons & McCullough, 2003; Allan, 
Steger, & Shin, 2013; DeWall, Lambert, Pond, Kashdan, & Fincham, 2012). 
The day-level internal consistency for the negative affect and positive affect 
measures (respectively) were estimated on 3 days randomly selected from the 
beginning middle and end of the DFS (days 3, 10, and 26). Cronbach’s alphas ranged 
from .69 to .71 for positive affect and between .75 to .79 for negative affect. Composite 
scores were created by summing negative or positive moods within day, respectively.  
Affectionate touch. One item adapted from the Inventory of Small Life Events 
and Assessment of Daily Experience checklists (Stone & Neale, 1984; Zautra, Guarnaccia, 
Reich, & Dohrenwent, 1988) measured positively-appraised physical touch. Participants 
rated how positive their experience of pleasing physical contact with spouse/partner 
that day on a Likert scale ranging from (1) “extremely negative” to (5) “extremely 
positive.” Higher numbers indicate a more positive pleasing touch experience. While 
one-item measures may be subject to measurement issues, affectionate touch has been 
measured using a single item in previous daily studies of individuals as well as romantic 
couples (e.g., Burleson, Trevathan, & Todd, 2007; Debrot et al., 2013). 
 Perceived Responsiveness to Negative Event. Responsive support to negative event 
items were modified for this study from procedures capturing responsive support to 
positive and negative events (Gable, Conzaga, & Strachman, 2006). Participants were 
asked to recall their most negative event that day, whether they shared this event with 
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their partner, and if so, how their partner responded to the event disclosure. Over 4 
items, participants rated the degree to which they perceived their partner to be 
responsive to their needs (e.g., when I talked to my spouse/partner about this event, I 
felt that my spouse/partner made me feel cared for). The items were rated on a 5-point 
Likert scale ranging from (1) “strongly disagree” to (5) “strongly agree.” Similar to affect, 
internal consistency was examined for response days 3, 10, and 26. Cronbach’s alpha 
ranged from .85 to .95 and a composite score was created by averaging across items 
within day. Higher numbers indicate greater perceived responsiveness.  
Demographic variables and covariates. Demographic variables such as age, 
gender, parent status, relationship length, race, education, and military demographics 
were gathered from the baseline assessment. Several control variables were included in 
the model in order to account for individual and relationship characteristics that 
previous literature has demonstrated may impact the model, such as posttraumatic 
stress symptoms (PTSS), gender, relationship length in years, parent status (whether or 
not a couple had at least one child), day of the week, shift work (those working 
alternative shifts).  
Research indicates that post-traumatic stress may reduce relational well-being in 
military couples, even after accounting for combat exposure, deployment history, and 
other military characteristics (e.g., Karney & Trail, 2017). Therefore, PTSS was included 
as a covariate in the current analyses. PTSS was measured at baseline by the Post-
traumatic Stress Disorder Checklist, Military version (PCL-M; Bliese et al., 2008; 
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Weathers, Huska & Keane, 1991). This 4-item measure primarily serves as a screening 
tool for military-related post-traumatic stress symptoms. On a 5-point scale from (1) 
“Not at all” to (5) “Extremely,” Veterans rated items regarding how bothered they were 
by each symptom during the past 30 days. Items were averaged to create composite 
scores of post-traumatic stress symptomology.  
Demographic covariates such as gender, relationship length, parent status and 
shift work were considered as covariates in the present investigation. These control 
variables help account for alternative explanations of findings related to individual and 
relationship characteristics. Past research has described that men and women may 
differ in feelings of gratitude (Kashdan, Mishra, Breen, & Froh, 2009) and sleep 
outcomes (Reyner & Horne, 1995), particularly when examining the effect relationship-
maintenance behaviors on sleep in couples (Kane et al., 2014). In addition, gender, 
parent status, and relationship duration are variables that likely covary with relational 
well-being within military couples and are typically controlled for in military 
relationships research (Karney & Crown, 2007; Karney & Trail, 2017). Moods and sleep 
behavior tend to vary across days of the week. For example, people report feeling more 
positive (Ryan, Bernstein, & Brown, 2010) and getting more sleep (Roepke & Duffy, 
2010) on the weekends compared to weekdays.  Finally, shift workers may be 
particularly at risk of sleep problems (Drake, Roehrs, Richardson, Walsh, & Roth, 2004) 
and, thus, was included as a control variable.  
Analyses  
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   Diagnostics. Normality, outliers, and missingness in the data were explored. 
Histograms and distributions of the reporting days indicated that the variables were 
fairly normally distributed. Descriptive analyses and box plots revealed no problematic 
skew or outliers for primary study variables. Normal probability plots and scatterplots of 
level 1 residuals indicated that normality assumptions were not violated. Multilevel 
logistic regressions in which relevant study variables, such as day of week and parent 
status, predicted missingness indicators for all variables of interest (responsive support, 
touch, gratitude, sleep quality, and sleep duration) were conducted in SPSS. Results of 
the missingness exploration indicated that missingness in gratitude [F (6, 7585) = .01, ns; 
F (1, 10174) = .41, ns], sleep quality [F (6, 7585) = .003, ns; F (6, 10174) = .35, ns], and 
sleep duration [F (6, 7585) = .01, ns; F (1, 10174) = .28, ns] was not predicted by day of 
the week or parent status, respectively. However, missingness in perceived responsive 
support was predicted by day of the week, F (6, 7585) = 7.72, p < .001 and parent status, 
F (1, 10174) = 4.24, p = .04.  Therefore, there is some evidence that data in this study, 
particularly for perceived responsive support, are missing at random. The following 
analyses included day of the week and parent status as covariates and employ 
estimation strategies that limit the problems with missingness data. 
Non-independence. In addition, to the descriptive statistics described previously, 
Table 4.0 provides within-couple bivariate correlations for study variables. All variables 
of interest including perceived responsive support (rvs = .22, p < .05), affectionate touch 
(rvs = .48, p < .01), grateful mood (rvs = .33, p < .01), sleep duration (rvs = .30, p < .01), and 
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sleep quality (rvs = .21, p < .01), indicated non-independence among Veteran and spouse 
couples. In addition, intra-class correlations (ICC) examining the nesting of days within 
individuals indicated non-independence within-person for gratitude (ρ = .71), sleep 
duration (ρ = .31), and sleep quality (ρ = .28). For example, 71% of the variability in daily 
grateful mood could be explained by within-person variation. Non-independence 
related to employer structure was also examined. For both sleep quality and sleep 
duration, intra-class correlations indicated low variability related to employer (ρ = .01, ρ 
=.02, respectively). However, intra-class correlations indicated that 19% (ρ = .19) of the 
variance in grateful mood could be contributed to Veteran’s employer. Given this 
degree of variation, employer clustering cannot be ignored. For example, different 
organizations may have a culture that supports an employee’s feelings of gratitude in 
their daily life. While interesting, the current study does not focus on this topic. 
Therefore, employer was included as a covariate in analyses predicting grateful mood.  
  Distinguishability. The distinguishability of Veteran and spouse dyad roles was 
empirically tested by estimating both a distinguishable dyad model and an 
indistinguishable model and calculating a chi-square difference test of the respective log 
likelihood information criteria. Veteran and spouse partner roles were indistinguishable 
for models in which perceived responsive support predicted gratitude, χ2 (3) = 5.72, p = 
.13, sleep duration, χ2 (3) = 3.05, p = .38, and sleep quality, χ2 (3) = 4.64, p = .20. 
However, chi square tests revealed that Veteran and spouse roles were distinguishable 
for models in which grateful mood predicted sleep duration, χ2 (3) = 12.08, p = .01. 
RELATIONAL THRIVING IN CONTEXT   
 
168 
Dyads were not empirically distinguishable for the gratitude-sleep quality model, χ2 (3) = 
1.38, p =.71. While these tests revealed that Veterans may not differ from spouses 
within the dyads for four out of the five proposed models, there is reason to believe 
that Veterans and spouses as we have defined them here are theoretically 
distinguishable based on how participants were recruited into the study. For example, 
by design of the larger SERVe study Veteran employees were first recruited as 
participants, who subsequently identified their spouse or romantic partner to be 
recruited. Therefore, in order to remain consistent between models tested, I treated 
Veteran and spouse as a distinguishable role in all models. 
Primary analyses. Longitudinal actor-partner interdependence moderation 
models (APIMoM; Garcia, Kenny, & Ledermann, 2014; Kenny, Kashy, & Cook, 2006) 
were conducted in order to examine how daily sleep is predicted from daytime 
responsive support to negative events, grateful mood, and affectionate touch. Standard 
over time actor-partner interdependence models (APIM) were estimated for models 
testing responsive support on gratitude. In this case, all the predictors and outcomes 
were time-varying. Sleep items assessed a participant’s sleep quality and duration last 
night, thus, lagged actor-partner models must be estimated for models in which 
responsive support and gratitude predict sleep outcomes. For example, participants’ 
sleep outcomes at time t were predicted from his/her lagged daytime responsive 
support, gratitude, and affectionate touch moderator at time t-1. Therefore, lagged 
models indicate the degree to which daily responsive support, gratitude, and 
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affectionate touch predict sleep outcomes that night. For lagged and standard APIM 
over time models, individual daily reports (Level 1) are nested within couples (Level 2). 
Because of problems with convergence, the models included fixed slopes (Kenny et al., 
2006). Random effects were allowed to correlate and an autoregressive structure for 
residual correlations to account for similarity in adjacent-day observations was 
specified. Predictor variables were grand-mean centered. This longitudinal APIM 
approach accounts for dyadic dependence (the between dyad members variables at a 
given time) and autocorrelation (the correlation of measures taken at a single time point 
with the same measure taken at another time point). Models were tested using 
multilevel modeling in SPSS 22.0 software with maximum likelihood estimation.  
Therefore, hypotheses were tested within five separate actor-partner over time 
models in which responsive support predicted sleep quality (model 1), duration (model 
2) as well as gratitude (model 3). In turn, gratitude predicted sleep quality (model 4) and 
sleep duration (model 5). All models included affectionate touch reported by Veterans 
and spouses as a moderator of actor and partner effects. In accordance with 
recommendations (Kenny et al., 2006), a two-stage approach was used to test APIMs. In 
the first test, the APIM is tested in which all actor and partner paths are moderated by 
dyad role. This tests whether the actor and partner effects empirically differs for 
Veterans and spouses. In the second stage, the APIM is modeled with two intercepts, 
one for Veterans and one for spouses, in order to examine how and for which dyad 
member the effect differs. For example, the interaction approach indicates that an actor 
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or partner effect differs for Veterans and spouses and the two-intercept approach then 
reveals the separate effect estimates for Veterans and spouse actor and partner effects.  
Results 
Descriptive statistics 
   Descriptive information and bivariate correlations for study variables are 
displayed in Table 4.0. Veterans reported an average perceived partner responsiveness 
to negative events score of 4.02 (SD = .62) and 2.82 (SD = 1.25) for grateful mood. In 
addition, Veteran responses for sleep quality and sleep duration averaged 2.73 (SD = 
.39) and 6.58 hours (SD = .93), respectively. Spouses (Ms = 4.04, SD = .60) reported an 
average rate of 2.78 (SD = .46) for sleep quality and 6.96 (SD = 1.00) hours for sleep 
duration. In addition, spouses average scores for perceived responsiveness and grateful 
mood were 4.04 (SD = .60) and 3.29 (SD = 1.18), respectively. Veterans’ reports of 
affectionate touch averaged 2.67 (SD = 1.37), and spouses averaged 2.75 (SD = 1.29).  
   In line with previous literature, perceived responsive support was positively 
associated with affectionate touch (rv = .49, p < .01; rs = .41, p < .01), gratitude (rv = .45, 
p < .01; rs = .45, p < .01), and sleep quality (rv = .20, p < .05; rs = .30, p < .01). However, 
responsive support was not significantly related to sleep duration for Veterans (rv = .09, 
p = .32) or spouses (rs = .01, p = .87). Similarly, grateful mood was positively associated 
with sleep quality (rv = .30, p < .01; rs = .31, p < .01) but not significantly related to sleep 
duration (rv = .07, p = .40; rs = .05, p = .57). Affectionate touch shared a positive 
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relationship with grateful mood (rv = .29, p < .01; rs = .43, p < .01), sleep quality (rv = .35, 
p < .01; rs = .27, p < .01), and sleep duration (rv = .27, p < .01; rs = .23, p < .01).  
Hypothesis testing  
A series of actor-partner interdependence over time models were conducted to 
assess how perceiving responsive support may increase feelings of gratitude and 
support better sleep. In addition, the present study examined how affectionate touch 
may strengthen this effect. A summary of the results from these models are presented 
in Table 4.1.  Five main models tested how perceived responsive support to negative 
events predicted grateful moods, sleep duration, and sleep quality, and in turn the 
effect of grateful mood on sleep outcomes within the context of military relationships. 
Affectionate touch was examined as a moderator in all models. In addition, all models 
included post-traumatic stress (PTSS), gender, relationship length, parent, status, day of 
week, shift, and positive and negative affect as covariates. Each over time model was 
tested first by including dyad role as a moderator of actor and partner paths, described 
by Kenny and colleagues (2006) as the interaction approach and then tested with two-
intercepts.  
Sleep outcomes. Hypotheses 1a and 2a predicted that perceived responsive 
support to negative events would increase self-reported sleep quality and sleep 
duration in Veterans and spouses (actor effects). In addition, hypotheses 1b and 2b 
proposed that partner’s perceived responsive support would predict increased sleep 
duration and quality (partner effects), and that these effects would differ for Veterans 
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and spouses (H1d and H2d). The results indicate that the Veteran and spouse actor and 
partner effects for responsive support predicting sleep outcomes are not supported. For 
example, actor effects in which Veteran perceived responsive support predicted Veteran 
sleep quality (b = .03, ns) and sleep duration (b = -.03, ns) that night were not significant. 
In addition, spouse actor effects for sleep quality (b = .13, ns) and duration (b = .33, ns) 
were similarly non-significant. In turn, partners’ perceived responsive support reports 
were not significantly related to sleep quality or duration for Veterans (b = .20, p = .06; b 
= .06, ns, respectively) or spouses (b = -.01, ns; b = -.15, ns, respectively).  While there 
seemed to be a marginal Veteran partner effect for sleep quality, the partner effect was 
not significant when examining whether one’s role moderated the partner effects, 
indicating that the effect was not significantly different for Vets and spouses.   
   Hypotheses 1c and 2c proposed that affectionate touch would moderate actor 
and partner effects of perceived responsive support on sleep quality and sleep duration. 
However, these data do not fully support these hypotheses. For example, the effect of 
perceived responsive support on sleep did not significantly differ for those reporting 
more or less affectionate touch (see Table 4.1). Interestingly, there was a main effect of 
affectionate touch on sleep quality, such that spouse sleep quality was predicted by 
Veterans increased reports of affectionate touch with their partner (b = .09, p = .03). 
Therefore, affectionately touching one’s partner may lead to better sleep that night, 
especially for spouses.  Moderation results also revealed a marginal actor effect for 
spouses such that spouses’ reports of affectionate touch enhanced perceived 
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responsive support, predicting own increased sleep quality that night (b = .09, p = .08). 
However, the interaction approach reveal that this effect did not significantly differ 
between Veterans and spouses.  
  Hypotheses 4a and 5a predicted that daily grateful mood would predict increased 
sleep quality and sleep duration that night (actor effects). In turn, hypotheses 4b and 5b 
proposed that partner’s reports of grateful mood would predict sleep quality and 
duration (partner effects). In addition, the effects were expected to differ for Veterans 
and spouses (H4d and H5d). None of the proposed hypotheses were supported in these 
data. Hypotheses 4c and 5c predicted that affectionate touch moderates the effect of 
grateful mood on sleep outcomes. Similarly, results indicated that these hypotheses 
were not supported (see Table 4.1). 
  Grateful mood. Hypothesis 3a proposed that perceived responsive support from 
one’s partner would predict same-day grateful mood for both Veterans and spouses 
(actor effects). Results indicated that there was a significant actor effect for spouses (b 
=.29, p = .04), indicating that spouses who felt that their partner was more supportive 
after a negative event felt more grateful that day. However, this must be interpreted 
with caution; this effect did not significantly differ by role (H3d) when examining the 
model using the interaction approach. The data revealed that there were no significant 
partner effects for perceived responsive support on grateful mood. Thus, hypothesis 3b 
was not supported.  
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   Moderation analyses revealed a significant interaction effect for Veteran’s 
grateful mood (b =.17, p = .03), indicating that Veteran grateful mood increased when 
spouses perceived more responsive support depending on Veteran’s reports of pleasing 
physical touch. In addition, there was a significant effect for Veteran’s grateful mood 
predicted by Veteran’s reports of partner responsive support moderated by spouses’ 
affectionate touch (b = -.22, p < .001). However, interaction analyses revealed that this 
effect did not differ across Veteran/spouse role. Similarly, Veteran reports of perceived 
support predicted spouses’ grateful mood moderated by Veteran’s reports of 
affectionate touch (b =.13, p = .03); however, this effect did not differ across dyad role 
in the interaction APIM model.  
Mediation. In addition to the proposed hypotheses, two research questions 
aimed to explore whether grateful mood mediated the relation between perceived 
support and sleep outcomes and whether the mediation would differ depending on 
affectionate touch. However, the hypothesized models did not yield effects that 
indicated a mediational relationship among the proposed variables. Since there was no 
strong indication that gratitude mediated the relationship between responsive support 
and sleep outcomes within the moderated APIM models, no further tests of mediation 
or moderated mediation were conducted. Therefore, research questions one and two 
were not answered with these data.  
Discussion 
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Sleep is an important health behavior for thriving and critical to the study of 
intimate relationships and military service. Sleep problems are persistent in both 
Veterans and spouses (Holliday et al., 2016; Plumb et al., 2014). Further, sleep is a 
shared behavior within romantic relationships that tends to bi-directionally affect 
relationship functioning and quality. Social connection is imperative to health (Holt-
Lunstad et al., 2010) and recent efforts support raising relational health to a public 
health priority given the comparable magnitude of social connection on mortality rates 
as other disease morbidities (Holt-Lunstad, Robles, & Sbarra, 2017). Additional research 
examining how sleep within relationships unfolds in daily life may inform evidence-
based recommendations for how social relationships are a health determinant and 
public health priority.  
The primary aim of this study was to examine features of relationships that are 
linked to health and well-being, specifically, the processes related to gratitude and 
affectionate touch. While the results of the present study do not fully support previous 
research and theory suggesting that relationship-specific behavioral and psychological 
mechanisms inform how relationships predict sleep outcomes (Holiday et al., 2017; 
Troxel et al., 2007), modest findings suggest that on days when Veterans experienced 
more affectionate touch their spouses slept better that night. To my knowledge, this is 
the first study to examine affectionate touch and nightly sleep within relationships. 
While neurobiological functioning related to oxytocin is implicated for both affectionate 
touch (Jakubiak & Feeney, 2017) and sleep (Troxel, et al., 2007), evidence connecting 
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sleep and touch remains limited. The present study suggests that affectionate touch is 
associated with greater sleep quality. Further, the finding indicates a dyadic effect such 
that Veterans’ reports of experiencing touch with their partner was related to their 
partner’s reports of greater sleep quality. This suggests that an intimate partner 
interaction was related to partner’s sleep. This crossover effect also highlights the 
dyadic nature of sleep such that one’s own experiences cross over to one’s partners 
sleep (e.g., Lee et al., 2017; Troxel et al., 2007). In addition, Veteran reports of 
affectionate touch enhanced spouse reports of responsive partner support to predict 
increased grateful mood in Veterans, indicating that affectionate touch not only helps 
communicate support but also strengthens the effect of social support on relationship 
maintenance emotions such as gratitude. For example, Kubacka and colleagues (2011) 
showed that greater feelings of gratitude was predicted by relationship maintenance 
behaviors, such as affectionate touch, partly due to perceptions of partner 
responsiveness. Therefore, this research supports a dyadic process between responsive 
support, affectionate touch, and gratitude. 
In addition, results show a trending pattern of spouse reports of responsive 
partner support predicting increased own grateful mood. Likewise, there was a trending 
moderation effect of spouse touch on Veteran reported responsive support predicting 
Veteran grateful mood. However, these results must be interpreted with caution. 
Preliminary evidence suggests that Veteran and spouses role were not empirically 
distinct for these effects. For example, Veteran and spouse status does not moderate 
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the actor and partner paths indicating that within couples it may not matter which 
partner is more responsive. No other findings emerged in this study.  
Broadly speaking these findings offer support for the interplay between 
responsiveness, touch, and gratitude. Responsiveness engenders feelings of 
appreciation and gratitude (Kubacka et al., 2011). For example, when individuals feel 
cared for and appreciated by their partners, they may experience their own feelings of 
gratitude, particularly when affectionate touch is involved. This is consistent with 
literature suggesting long-term well-being benefits for benefactors who provide support 
to their romantic partners (Algoe, Frederickson, & Gable, 2013) and research examining 
the how touch communicates gratitude (Hertenstein et al., 2006), responsiveness 
(Jakubiak & Feeney, 2016b), and social support (Robinson et al., 2015). In addition, 
affectionate touch predicted partner sleep. While research has demonstrated the 
relation between touch and health (e.g., Ditzen et al. 2007; Jakubiak & Feeney, 2017), 
this is one of the first studies to examine affectionate touch and sleep in romantic 
couples. Therefore, this work extends literature on relationship functioning, sleep 
health, and military relationships.  
Limitations and future directions 
While the design of this study had strengths related to examining how partner 
interactions and physical health unfolds in daily life, this study has several limitations. 
First and foremost, the study was limited by the number of days in which participants 
reported discussing a negative event with their partner. Out of the 7,915 of reported 
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days in this sample, responsiveness to negative events were only reported on 1,463 
days. Therefore, the power to detect daily effects was severely limited and results must 
be interpreted with caution.  
Even after taking into account power concerns, the lack of evidence in this study 
is surprising in light of recent work examining capitalization support (another specific 
form of responsive social support; Gable et al., 2004) and sleep in the SERVe sample 
(Arpin et al., 2018). The present study drew heavily on the thriving through relationships 
framework proposed by Feeney and Collins (2015), who argue that relationships help 
people thrive through two main functions: providing a source of strength (SOS) during 
adversity or negative events and being a relational catalyst (RC) for personal growth 
during abundance or positive events. Therefore, this study examined responsive support 
following negative events on sleep (SOS function) and aimed to complement previous 
work by the SERVe team examining responsive support following positive events (RC 
function), or capitalization support (Arpin et al., 2018). Arpin and colleagues (2018) 
successfully showed that intimacy and loneliness mediated the relationship between 
daily capitalization support and nightly sleep quality and duration. Similarly, an objective 
of this study was to test whether grateful mood mediated the associations between 
responsiveness to negative events and sleep. However, no such association emerged 
and therefore this study was not able to support the SOS function of responsive support 
with these data. Researchers argue that responsiveness plays a key role in promoting 
health, but may do so indirectly through psychological mechanisms. Selcuk and 
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colleague (2017) found that general perceived partner responsiveness was related to 
better self-reported and actigraph sleep outcomes mediated by lowered depression and 
anxiety. Therefore, gratitude may not be a strong mechanism through which negative 
event responsiveness relates to sleep. Mechanisms such as reduced within-day stress, 
or lower within-day negative affect that aid in the down regulation necessary for sleep 
may represent more proximal functions. Similarly, within the tested models 
capitalization support may have been a more proximal predictor of grateful mood and 
subsequent sleep.  Like capitalization, gratitude grows and maintains relationships 
(Algoe, 2012; Gable et al., 2004). Therefore, grateful mood may more adequately 
explain how responsiveness to positive events (capitalization) promotes physical health, 
including sleep. However, this must be confirmed with additional study. These limited 
findings point toward promising avenues for future research examining responsive 
support and sleep and researchers must continue to answer the call for deeper 
examination of thriving through relationships within daily responsive interactions. 
Furthermore, research suggests that the relationships between emotions, such 
as gratitude and health are complex. For example, there is evidence for both a direct 
and indirect effect of gratitude on physical health and psychological well-being (Emmons 
& McCullough, 2003; O’Connell et al., 2016). This study hypothesized that grateful mood 
shared a direct relation to sleep, and was proposed as a mechanism through which 
responsive support predicted sleep. The findings did not support this hypothesis. 
Grateful mood did not predict either sleep quality or sleep duration. This may be due to 
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a different mechanism through which responsive support relates to health. Future 
research should explore other mechanism and perhaps other health indicators of 
thriving. While sleep health within military couples is a concern, responsive support may 
have a stronger effect on global measures of health or quality of life and is an apt area 
for future work.  
In addition, the data in this study had mixed findings in terms of the 
distinguishability of the models. Preliminary analyses revealed that 4 out of the 5 
models were empirically indistinguishable, meaning that these models fit better when 
tested as if partners could be exchangeable. Therefore, perhaps unsurprisingly, several 
of the actor and partner effects were not differentiated for Veterans and spouses, 
meaning that the observed effects were equally as strong (or not) for Veterans and 
spouses. This inconsistency of the analyses made it difficult to interpret findings related 
to the roles of Veteran and spouse. However, guided by the empirical test of 
distinguishability, experts recommend using a uniform approach when testing multiple 
models (Kenny et al., 2006). Therefore, I chose to uniformly test the models as 
distinguishable based on theoretical and study design-based differentiation of Veteran 
and spouse roles. Future work should examine the degree to which Veterans and 
spouses qualitatively differ in their relationship interactions and health outcomes within 
military couples.  
It is also important to note that causality may not be inferred from this study. 
While the study examined the temporal relation between daily responsive support, 
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affectionate touch, gratitude, and nightly sleep quality and duration, this study was not 
equipped to determine that responsive support causes sleep improvement or increased 
grateful mood. Rather, it could be that affectionate touch predicts gratitude and sleep 
at varying degrees of partner responsiveness. For example, one study showed that 
responsive touch from one’s partner was related to increased intimacy and enhanced 
positive affect (Debrot et al., 2013). Further, researchers suggest that intimacy plays a 
key role in nightly sleep (Troxel et al., 2010). At this time affectionate touch is still a 
relatively new area of research within relationship science (Jakubiak & Feeney, 2017). 
Therefore, additional work examining the effect of affectionate touch over time as a 
unique catalyst for growth and mode of social support is needed.  
Affectionate touch may also be nuanced and differ by gender. There is 
conflicting evidence for the degree to which men and women differ in expressions or 
perceptions of affectionate touch (e.g., Guerrero & Andersen, 1991; Stier & Hall, 1984). 
For example, Hertenstein and colleagues (2006) found that men and women did not 
differ in how accurately they detected emotions communicated through someone 
touching their arm. However, other work suggests that women may initiate touch more 
often than men (Stier & Hall, 1984). Unfortunately, in the present study gender is 
confounded with Veteran (89.3% male) and spouse (89.9% female) roles. While this 
sample is comparable to the gender make-up within military populations (U.S. 
Department of Defense, 2015) and therefore representative of the population of 
interest, gender differences in affectionate touch needs additional study in future 
RELATIONAL THRIVING IN CONTEXT   
 
182 
research. Further, physical touch among romantic partners may be a fairly common 
experience in intimate relationships (Guerrero & Andersen, 1991). Therefore, drawing 
on signal detection theory in which romantic partners may miss signals for social 
support (Gable, Reis, & Downey, 2003), the meaningfulness of affectionate touch may 
be hard to detect in couples potentially subtle daily interactions. However, recent 
research suggests that particularly when intimate partners are distressed, providing 
affectionate touch is an adequate mode of social support even when the reason behind 
the touch is unclear to the support provider (Robinson et al., 2015).  Future work on 
daily affectionate touch interactions may consider examining affectionate touch within 
particular situations or events rather than touch experienced across the day, for 
example, using event-contingent sampling methodology (see Bolger, Davis, & Rafaeli, 
2003). 
This study may be further limited by how gratitude was conceptualized. For 
example, the current study examined grateful mood as opposed to trait levels of 
gratitude or expression of gratitude between partners. Recent research indicates that 
the act of expressing one’s gratitude to relationship partners has a unique effect on 
relational well-being (Algoe & Zhaoyang, 2016; Lambert & Fincham, 2011). For example, 
couples who expressed more gratitude to each other (e.g., other-focused gratitude) 
showed increased relationship maintenance behavior (Lambert & Fincham, 2011). While 
this study offers modest findings for responsive couple interactions, affectionate touch, 
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and feeling grateful, future studies may examine responsive support and touch in 
relation to expressed gratitude within relationships in addition to grateful moods.  
While literatures describing the dyadic nature of sleep and sleep problems in 
military populations is growing, the field may benefit from daily self-report methodology 
as well as physiological measurements of sleep behavior with the context of military 
relationships. Several studies have employed the use of both self-report and 
actigraphical sleep outcomes, resulting in somewhat differing findings. For example, 
Kane and colleagues (2014) found that increased self-disclosure before bed was related 
to increased sleep quality via self-reports as well as sleep actigraphy for wives, while 
husbands showed that greater disclosure was related to increased sleep actigraphy but 
not self-reported sleep. Therefore, daily self-report methods employed in this study may 
only have the capacity to describe part of the story. Additional work examining the 
effect of responsive support and gratitude on sleep actigraphy or nocturnal blood 
pressure dipping, for examples, within military populations is encouraged.  
Furthermore, Troxel and colleagues (2015) reviewed current programs and 
policies within the U.S. military that aim to address sleep problems. The authors found 
that current treatments focus on sleep as a symptom of a comorbid diagnosis such as 
depression or PTSD; however, sleep is argued to be an independent health concern and 
often precedes other health problems. In addition, service members experience many 
barriers to receiving care for sleep problems including a military culture that stigmatizes 
expressing one’s need for sleep, as well as a lack of understanding that sleep is 
RELATIONAL THRIVING IN CONTEXT   
 
184 
important and a medical system that lacks proper screening tools or providers for sleep 
problems. Importantly, the authors identify that family members may play a significant 
role in detection and diagnosis of sleep problems in service members; however, this 
mechanism to circumventing barriers to care is underutilized. Therefore, future work 
should aim to inform policies that support sleep among service members and the 
inclusion of service member’s families in the conceptualization of sleep health. 
Support for interventions 
This study identifies promising avenues for future research specifically with 
regard to interventions supporting relationship functioning and sleep. Further, 
participants in an intervention in which couples provided “warm” touch showed higher 
oxytocin and lower blood pressure than the control group (Holt-Lunstad, Birmingham, & 
Light, 2008). Gratitude interventions typically increase well-being (e.g., life satisfaction 
and health) in the short-term (e.g., Wood, Froh, & Geraghty, 2010); however, long-term 
effects are experienced when individuals engage in activities that support gratitude 
(Lyubomirsky, Dickerhoof, Boehm, & Sheldon, 2011), such as relationship-maintenance 
behaviors in relationships. The present study provides preliminary evidence suggesting 
that affectionate touch is related to partner sleep as well as enhances the relation 
between responsive support and grateful mood. With additional research, interventions 
targeting affectionate touch within couples may be developed to promote better sleep 
and increase relationship functioning, including relationship maintenance emotions such 
as gratitude.   
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Furthermore, these specific behavioral and psychological mechanisms linking 
relationships and sleep may have further implications for interventions targeting 
military samples. For example, Jain and colleagues (2012) used a randomized controlled 
trial design to examine a touch intervention based on an alternative medicine approach. 
The authors found that the touch intervention in combination with guided imagery 
helped reduce combat-related PTSD compared to treatment as usual in active duty 
military members. Taken together, the current study supports the need for additional 
research and development of interventions aimed at improving sleep, relationship 
functioning, and thriving in military service members and their families as well as civilian 
couples. 
Conclusion 
In sum, research and theory support that interpersonal relationships are vital to 
health. Indeed, growing literature on health and relationships suggest that researchers 
are beginning to view health indicators, symptoms, and behaviors, such as sleep, as 
interdependent outcomes embedded within one’s social context rather than purely a 
product of the individual (Kiecolt-Glaser & Wilson, 2017; Pietromonaco & Collins, 2017). 
Sleep is an important health indicator that covaries with relational well-being most likely 
due to the social context of sleep (i.e., sharing a bed with one’s partner). Further, recent 
research suggests that military Veterans and their spouses are considered to be a high-
risk group for sleep problems. While the current study did not provide consistent 
findings, this work suggests that affectionate touch may be one important avenue for 
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future research examining how relationship interactions support psychological and 
physical health outcomes.  
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Figure 4.0. Conceptual model for actor-partner interdependence moderated mediation 
model over time. Parentheses denote that sleep duration is considered as separate 
outcomes. Gray boxes and dotted lines denote moderation effects. Vet = Veteran. Sp = 
Spouse.  
  






















Table 4.0.  Veteran, spouse, within-couple correlations and descriptive statistics among study variables aggregated across 32 days.  
 
Note. PRS = Perceived responsive support; Grat. = Grateful mood; SlpDur = Sleep Duration; SlpQual = Sleep Quality; NA = Negative affect;  
PA = Positive affect; R.Length = Relationship Length; vPTSS = Post-Traumatic Stress Symptoms (Veteran); Parent = parent status; Within- 
couple correlations in bold, Veteran correlations presented above the diagonal, and spouse correlations presented below the diagonal. 
 †p < .10; * p < .05; **p ≤.01. 
 
 
Veteran (N = 159) 
Spouse (N = 
159) 
  1.    2.    3.    4.    5.    6.    7.   8.    9.    10.    11. 
1. PRS  .22*  .49**  .45**  .09  .20* -.10  .43**  .06  .04  -.02   .13 
2. Touch   .41**  .48**  .29**  .28**  .35** -.25**  .38**  .09 -.07  -.10  -.08 
3. Grat.   .45**  .43**  .33**  .07  .30** -.20*  .66**  .07  .04  -.19   .16* 
4. SlpDur.   .01  .23**  .05  .30**  .54** -.27**  .19*  .09  .06  -.29**  -.11 
5. SlpQual.  .30**  .27**  .31**  .50**  .21** -.40**  .53**  .13  .16*  -.52**  -.03 
6. NA -.22** -.17* -.19* -.22** -.35**  .51** -.30**  .03 -.22**   .51**  -.05 
7. PA  .37**  .35**  .61**  .15  .45** -.31**  .40**  .10  .09  -.28**   .03 
8. Gender -.12  .04  .18*  .05  .09 -.01 -.04 -.97** -.12  -.08  -.12 
9. R.Length -.11 -.06 -.16* -.01  .11 -.15† -.01  .10  .99**  -.21**   .25** 
10. vPTSS  -.06 -.09 -.02 -.13 -.08  .25** -.12  .07 -.21** 1.00**   .07 
11. Parent -.03 -.09  .11 -.08  .05  .05  .02  .08  .26**   .07 1.00** 
Descriptive Statistics  
   Mean (SD) 




































































Table 4.1. Summary of over time actor-partner interdependence model (APIM) multilevel regression coefficients predicting  
sleep and grateful mood 
 
Note: V= Veteran; S = spouse; PRS= perceived responsive support; Grat = grateful mood; Touch = affectionate touch; table  
reports unstandardized coefficients; a not a significant difference across Veteran and spouses roles (only significant when run 









 Sleep Duration 
Veteran 




Predictor b SE b SE b SE b SE b SE b SE 
V PRS   .02 .09 -.03 .09 -.06 .16 -.20 .16   .14 .11    -.06 .11 
S PRS      .21†b .11  .13 .11   .09 .20   .34†a .20 .12 .15  .29*a .14 
V Touch  .03 .04    .09* .04 -.01 .07   .09 .07 .03 .05    .03 .05 
S Touch -.03 .03  .02 .03 -.01 .06   .03 .06 .01 .04    .03 .04 
V PRS X  V Touch  -.01 .05  .06 .05   .03 .09   .05 .10    -.01 .06    .13*a .06 
S PRS X S Touch -.06 .06  .09 .06 -.05 .10   -.01 .10 .06 .07     .01 .07 
S PRS X V Touch  .04 .06 -.07 .06   .14 .10 -.01 .11  .17* .08 -.11 .07 
V PRS X S Touch  .09 .05 -.05 .05 -.03 .10 -.03 .10   -.22**a .06 -.06 .06 
V Grat  .01 .01 -.00 .01 -.01 .03 -.03 .03 -- -- -- -- 
S Grat   .00 .01   .00 .01 -.03 .03 -.00 .03 -- -- -- -- 
V Grat X V Touch  .00 .01   .00 .01 -.02 .01 -.01 .01 -- -- -- -- 
S Grat X S Touch  .00 .01   .00 .01   .01 .01   .00 .01 -- -- -- -- 
S Grat X V Touch -.00 .01 -.01 .01   .01 .01   .01 .01 -- -- -- -- 
V Grat X S Touch -.01 .01 -.00 .01 -.01 .01 -.01 .01 -- -- -- -- 
RELATIONAL THRIVING IN CONTEXT   
 
206 
CHAPTER V. DISCUSSION 
  Our close connections influence our health and well-being (Holt-Lunstad, Smith, & 
Layton, 2010; Robles, Slatcher, Trombello, & McGinn, 2014; Uchino, 2006). 
Relationships also allow people to grow, find personal meaning, and recover from 
negative experiences (Feeney & Collins, 2015). The thriving through relationships model 
identifies several ways in which relationship interactions and intrapersonal emotions 
promote thriving such as supportive interactions with one’s close other and feelings of 
positive emotions that broaden and build resources (Feeney & Collins, 2015; 
Fredrickson, 2001). These relational and intrapersonal experiences are expected to 
increase one’s personal health and well-being as well as promote healthy relationships, 
including increased feelings of closeness and partner responsiveness. Consistent with 
the thriving through relationships model, this dissertation aimed to contribute to 
research within positive psychology, relationship and affective science, and health 
psychology fields by examining how positive emotions improve personal physical health 
and relational well-being, and how interactions with one’s partner predict positive 
emotional responses and better physical health. Across three studies, I examined health 
and well-being within the contexts of nursing work and military relationships – both of 
which offer a unique perspective to the study of thriving. Results underscore that 
positive emotions play an important role in well-being; however, emotions are complex 
and share a nuanced relationship with physical health and within intimate relationships. 
For example, Study 1 found that expressions of gratitude for nurses was related to 
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nurses’ positive physical health outcomes indirectly through psychological resources. In 
addition, positive affect predicted increased intimacy within military couples in Study 2. 
Finally, Study 3 provided modest evidence that increased affectionate touch related to 
better nightly sleep within military dyads. Further, affectionate touch enhanced a 
partner’s perception of responsive support and was associated with increased daily 
gratitude. Examining the interplay between positive emotions, physical health, and 
romantic partner interactions represent important avenues for future research and 
contributes to the theory of thriving through relationships. 
Strengths and contributions 
The studies composing this dissertation have several strengths and contribute to 
growing interdisciplinary literature examining responsiveness, emotions, and health 
within relationships. The aim of the dissertation was to examine specific hypotheses 
proposed in the thriving through relationships model (Feeney & Collins, 2015), namely 
how responsiveness, affective processes, and affectionate touch promote physical 
health within specific contexts of nursing work and military relationships. For example, 
Study 3 applied the thriving through relationships framework to examining responsive 
support to negative events, gratitude, affectionate touch, and sleep. This study drew 
from previous literature examining the impact of partner responsiveness on health. For 
example, Slatcher and Schoebi (2017) highlight partner responsiveness as a key 
mechanism in relationships that promote health. Although patterns of association in 
Study 3 were largely not supported, this work accompanies research examining partner 
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responsiveness and health outcomes over time (e.g., Slatcher, Selcuk, & Ong, 2015). 
Moreover, Study 3 aimed to address a gap in research examining affectionate touch and 
sleep in romantic couples. Both affectionate touch and sleep are behaviors related to 
building and maintaining attachment with our close others (e.g., Jakubiak & Feeney, 
2017; Troxel, 2010; Troxel et al., 2007) and theorized to aid in the down-regulation of 
arousal in adults. To my knowledge, Study 3 is the first to examine how affectionate 
touch predicts sleep in couples. Furthermore, few studies have explicitly examined how 
physical touch and gratitude interact to predict well-being, though research indicates 
that touch can communicate gratitude (Hertenstein et al., 2006). Therefore, Study 3 
extends literature examining the interpersonal interactions of gratitude, affectionate 
touch, and sleep within the context of relationships. 
Furthermore, Study 1 adds to literature examining the benefits of gratitude by 
looking at the “other side” of gratitude interactions. For example, much of the research 
studying gratitude and physical health or well-being outcomes focus on the individual 
who benefits and feels grateful (Wood et al., 2010). Study 1 examined how receiving 
expressions of gratitude affects a person’s psychological well-being and physical health 
in the context of work. Interpersonal expressions of gratitude are theorized to build and 
maintain high quality relationships (Algoe, 2012). However, the degree to which 
expressions of gratitude improve physical health is understudied. Therefore, Study 1 
extended research in areas related to expressions of gratitude and the gratitude-health 
link.  
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Emotions are complex and change over time. Recent evidence suggests that 
fluctuations in positive emotions is related to adverse health outcomes (Hardy & 
Segerstrom, 2017; Human et al., 2015). Study 2 takes an exploratory look at how 
fluctuations in positive affect predicts relational well-being in military couples. While the 
results are run counter to hypotheses, the findings indicate that fluctuation in positive 
affect may be nuanced and instead benefit relationships rather than be maladaptive. 
Researchers note that the construct and operationalization of positive affect variability 
or fluctuation may represent different processes (Human et al., 2015). For example, 
variability in positive mood may be adaptive depending on the situation at hand; 
however, an inappropriate variation in positive mood may lead to negative outcomes. 
Therefore, this study contributes to literature on intraindividual variability in positive 
emotions and highlights the need for additional research and theory building with 
regard to the processes underlying affective dynamics.  
Another aim of the present work was to examine thriving within specific 
contexts, including nursing and military relationships. Nurses report feeling overworked 
and underappreciated (Morrison & Korol, 2014). While nurses describe that the most 
rewarding part of their job is working with patients and fellow nurses (Adams & Bond, 
2000; Newman & Maylor, 2002), nurses’ job demands negatively affect their well-being 
and physical health (Aiken et al., 2002; Hasson & Gustavson, 2010; Lin, Huang, & Wu, 
2007). By applying a positive psychological approach to the study of nurses’ health, we 
were able to examine how positive everyday interactions with their patients, patients’ 
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families, and coworkers, namely gratitude expressions, contribute to their psychological 
resources and subsequently their health. This research extends current work focusing 
on the negative impact of nursing work relating to poor health, by examining how 
gratitude expressions build positive resources for nurses and promote health. 
In addition, military relationships are an important context within which to study 
thriving. Service members and their partners experience challenges related to 
deployment and service (Knoblach & Theiss, 2012; Segal, 1989; Warner, Appenszeller, 
Warner, & Grieger, 2009), which may impact relationship outcomes. For example, after 
accounting for combat exposure and post-traumatic stress symptoms, marital 
satisfaction was reduced for couples in which the service member had never deployed 
compared to couples who had been through multiple deployments (Karney & Trail, 
2017). While examining relationship outcomes such as marital satisfaction and 
relationship quality are important within this population, little research to date has 
examined specific relationship interactions within military couples. Studies 2 and 3 
examine how intrapersonal emotions related to feelings of intimacy and how 
perceptions of partners’ support and affectionate interactions related to positive 
emotions and sleep. While the findings are modest, these studies contribute to 
literature on the dyadic nature of emotions, responsiveness and sleep. Further, Studies 
1 and 2 target understudied areas – emotion dynamics, romantic partner interactions, 
and sleep health in service members and their partners. 
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Finally, all studies used longitudinal survey designs and multilevel or over time 
analyses that help examine how phenomena unfold in everyday life, representing a 
methodological strength. Daily or weekly survey methodology allows researchers to 
obtain reliable person-level information and examine within-person variation (Bolger, 
Davis & Rafaeli, 2003). For example, Study 1 examined weekly reports of gratitude 
expressions, work-related satisfaction, and physical health. Therefore, models 
accounted for the nested nature of weekly reports within nurses as well as nurse-level 
associations. Similarly, Study 2 accounted for the nesting of daily intimacy within 
persons and within military dyads. Study 3 attempted to examine the temporal 
associations of daily perceived responsive support to negative events and gratitude on 
nightly sleep. While these findings were inconsistent with literature examining self-
reported sleep over time (Lee et al., 2017), Study 3 extended current work by employing 
daily dyadic analysis to the study of responsiveness, affect, and sleep.  
What have we learned about thriving through social connections? 
Generally, people flourish in domains related to their social, psychological (i.e., 
emotional), and physical well-being (among others; Diener et al., 2010; Feeney & 
Collins, 2015; Ryff & Singer, 1998, 2000; Seligman, Steen, Paker, & Peterson, 2005). 
Feeney and Collins (2015) suggest that people flourish in these domains through events 
and experiences with their close others. The present studies show how emotional 
expressions from others may improve our health, how fluctuating positive emotions 
may lead to greater intimacy, how positive physical interactions with one’s partner may 
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improve partner’s sleep quality and enhance social support and positive relationship 
maintenance emotions. Therefore, these studies offer support that our social 
connections play a role in thriving.  
Thriving was examined within nursing work and military relationship contexts. 
This may make it hard to generalize beyond theses specific populations studied within 
this dissertation. However, the studies allowed us to learn more about how particular 
social interactions and experiences contribute to thriving domains within context. For 
example, Study 1 highlights how receiving thanks at work may lead to greater physical 
health and may inform healthcare organizations’ initiatives to improve occupation 
health among their employees. Further, Studies 2 and 3, target positive emotions and 
intimate partner interactions as ways to improve health and well-being among military 
couples. Military installations offer many programs aimed to support families (e.g., 
Gottman, Gottman, & Atkins, 2011). While many of these programs are specifically 
related to deployment, this research may inform how couples and families may be 
supported in their everyday lives and after separation from the military.  
Finally, this research approached the study of thriving using process-oriented 
methodology and advanced analytical techniques. For example, Studies 1 and 3 aimed 
to examine within-week (Study 1) and within-day (Study 3) associations related to 
gratitude, health, and relational interactions. In addition, Study 2 aimed to examine how 
a metric of fluctuation in positive mood related to within-person average intimacy. 
Study 1 employed multi-level mediation techniques, in order to learn how receiving 
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gratitude expressions contribute to physical health at multiple levels of analysis. For 
example, we learned that satisfaction with care mediated the relationship between 
gratitude reception and physical health within a nurses’ work week. However, this 
process did not seem to operate at the aggregate level, meaning that the process has 
more to do with weekly experiences rather than the characteristic-levels of nurse 
gratitude reception, satisfaction, and physical health. In addition, Study 2 examined 
multiple techniques to the study emotion dynamics. While there are a many techniques 
available to studying emotion variability and change (Kuppens & Verdyn, 2015; Ram & 
Gerstorf, 2009), examining intra-individual standard deviations and mean square of 
successive differences represents a conservative approach to studying mood 
fluctuation. Examining fluctuation in this format allowed me to get a glimpse of 
emotional locomotion, by obtaining an operationalization of a person’s emotional range 
and how that may relate to their intimate relationships. Study 3 employed dyadic daily 
analytical techniques in order to examine how daily interactions with one’s partner 
relates to that night’s sleep in romantic partners. This technique allowed me to model 
the dependence of sleep and relationship variables people within the same relationship 
as well as the dependence of variables studied repeatedly over time (autocorrelation). 
In this way, I was able to examine both within-couple and within-day associations. 
Further, these models included moderated paths which allowed me to assess how 
affectionate touch may alter the within-couple and within-day associations. Therefore, 
we were able to not only see a snapshot of thriving but also learn about how thriving 
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phenomena may unfold over time. While the results were not as consistent with the 
thriving through relationships model (Feeney & Collins, 2015) as first expected, these 
studies highlight the importance of examining thriving as a process that occurs over 
time and points toward the study of real-time and long-term thriving as valuable 
avenues for future work. 
Future Directions 
  This dissertation examined intrapersonal and interpersonal processes theorized to 
contribute to thriving. The roles of gratitude, affectionate touch, responsive support, 
and sleep in well-being was examined in work and relationship contexts. While this 
dissertation was one of the first to examine specific pathways within the model of 
thriving through relationships, this work may be developed in future studies. Gratitude 
interventions (e.g., journaling, letter writing) has been shown to be an effective 
intervention for boosting psychological resources (Wood et al., 2010). Study 1 examined 
the effect of gratitude expressions on health via psychological resources.  Gratitude 
expressions within relationships is associated with increased feelings of responsiveness 
and psychological resources (i.e. resilience; Algoe & Zhaoyang, 2016). Future work 
should consider how gratitude expressions within couple interactions relates to physical 
health and represents one important extension of the thriving through relationships 
model (Feeney & Collins, 2015). Furthermore, positive affect is theorized to be a 
mechanism linking relationships to physical health (Slatcher & Schoebi, 2017). Recent 
work suggests that variation in emotions is related to reduced psychological and 
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physical well-being (Hardy & Segerstrom, 2017; Human et al., 2015). Further delineation 
of the role positive emotion dynamics play in relationships and physical health is one apt 
avenue for future research.  
The present study sought to examine processes related to thriving with specific 
contexts. Additional work is need to examine thriving in work relationships as well as 
unique family contexts. For example, future work may focus on the features of 
relationships between supervisors and employees that promote thriving. Research 
examining work-family conflict and work-family enrichment (Hammer & Zimmerman, 
2011), for example, may be applied to the study of thriving beyond one’s work stressors 
or home stressors, or how home and work-life may bolster personal growth. Recent 
literature has begun examining responsiveness in the workplace, a key ingredient to 
healthy and high functioning relationships. For example, Reis and colleagues (2008) 
found that patient perceptions of health care provider responsiveness predicted patient 
satisfaction and positive health outcomes. In addition, thriving through relationships 
may not be a purely dyadic process, for example, relationships may thrive through 
collective units. Research in resilience, a related but distinct construct to thriving 
(Feeney & Collins, 2015), suggest a concept of social resilience that describes the 
capacity to form and maintain positive relationships and recover from adversity or social 
isolation (Cacioppo, Reis, & Zautra, 2011). Therefore, the interplay between individuals, 
relationships and group structures is important to responding and growing from life’s 
stressors. Applied to this dissertation, as the study of military couples grows, future 
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studies must examine thriving and resilience within family units including parents and 
children in order to get a comprehensive understanding of what it means to thrive 
through relationships.  
  Finally, this dissertation aimed to examine sleep and affectionate touch as 
components of thriving. Sleep is an important health indicator related to accident risk, 
chronic disease, and mortality (Itani, Jike, Watanabe, & Kaneita, 2017; Luyster, Strollo, 
Zee, & Walsh, 2012). Furthermore, affectionate touch has been linked to important 
health indicators related to reduced cortisol levels, lower susceptibility to colds, and 
higher oxytocin (Cohen et al., 2015; Ditzen et al., 2007; Light et al., 2005). Study 3 found 
affectionate touch was related to partner sleep quality. This is the first to my knowledge 
to examine affectionate touch and sleep. The majority of adults sleep with a bed partner 
(National Sleep Foundation, 2013) and it is likely that affectionate touch happens 
around bed time, such as cuddling in bed. Future work should focus on how physically 
interacting with a partner after a long day relates to better sleep and subsequent 
psychological and physical well-being benefits.  For example, research may 
experimentally examine touch interactions and sleep actigraphy measurements within 
couples to complement daily studies of dyadic sleep patterns. Both approaches would 
identify the key features of affectionate touch that contribute to restful sleep within 
couples.  
Conclusion 
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The goal of the three dissertation studies was to examine aspects of thriving 
related to gratitude interactions, responsive support and affectionate interactions 
within relationships, and physical health outcomes, such as sleep. Taking into account 
the mixed findings, the studies broadly suggest that positive emotions share a complex 
relationship with health and relational well-being, within which gratitude and 
affectionate interactions play a defining role. Further, these studies identify promising 
areas of future study and add to recent research and theory by examining thriving 
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APPENDIX A: Study 2 Measures 
 
PANAS-X and Gratitude (from Emmons & McCullough, 2003; Watson & Clark, 1994; 
Watson et al., 1988) 
This is a list of feelings and emotions. Indicate to what extent you feel this way RIGHT 
NOW.  
 









Happy           
Relaxed           
Quiet           
Bored           
Sad           
Nervous           
Angry           
Focused           
Lonely           
Active           
Ashamed           
Grateful           
Guilty           
 
Interpersonal intimacy (Laurenceau et al., 2005) 
How close did you feel to your spouse/partner TODAY? (intimacy) 
 Not at all close (1) 
 Somewhat close (2) 
 Moderately close (3) 
 Very close (4) 
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PTSD Checklist – Military version (PCL-M) (Bliese, Wright, Adler, Cabrera, Castro, & 
Hoge, 2008) 
Below is a list of reactions that Veterans sometimes have in response to stressful military 
experiences.  Please read each one carefully and select how much you have been 
bothered by that problem in the PAST 30 DAYS. 
 
1 = Not at all 
2 = A little bit 
3 = Moderately 
4 = Quite a bit 
5 = Extremely 
 
1. Repeated disturbing memories, thoughts, or images of the stressful experience 
2. Having physical reactions (like heart pounding, trouble breathing, sweating) when 
something reminded you of the stressful experience) 
3. Avoiding activities or situations because they reminded you of the stressful 
experience 







What is your gender? 
0 = Male 
1 = Female 
 
2. Relationship length 
How long (in years) have you been with your current partner? 
[Drop down menu] 
 
3. Parent status 
1 = Yes, parent 
0 = Not parent 
 
4. Shift 
1 = Regular shift 
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APPENDIX B: Study 3 Measures 
 
Daily Pittsburgh Sleep Quality Index (from Buysse et al., 1989) 
The following questions ask about your sleep. Please think of your experience of sleep 
over the (reporting period).    
  
How would you rate last night's sleep quality overall? (sleep quality) 
 Very Bad (1) 
 Fairly Bad (2) 
 Fairly Good (3) 
 Very Good (4) 
 
 
How many hours did you sleep last night? (sleep duration) 
0   0... 
1   0.5 
2   1 
3   1.5 
4   2 
5   2.5 
6   3 
7   3.5 
8   4 
9   4.5 
10   5 
11   5.5 
12   6 
13   6.5 
14   7 
15   7.5 
16   8 
17   8.5 
18   9 
19   9.5 
20   10 
21   10.5 
22   11 
23   11.5 
24  12 
25   12.5 
26   13 
27   13.5 
28   14 
29   14.5 
30   15 
31   15.5 
32   16 
33   16.5 
34   17 
35   17.5 
36   18 
37   18.5 
38   19 
39   19.5 
40   20 
41   20.5 
42   21 
43   21.5 
44   22 
45   22.5 
46   23 
47   23.5 
48   24 
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PANAS-X and Gratitude (from Emmons & McCullough, 2003; Watson & Clark, 1994; 
Watson et al., 1988) 
This is a list of feelings and emotions. Indicate to what extent you feel this way RIGHT 
NOW.  
 









Happy           
Relaxed           
Quiet           
Bored           
Sad           
Nervous           
Angry           
Focused           
Lonely           
Active           
Ashamed           
Grateful           




Daily Events Checklist – Affectionate touch (Zatura et al., 1988; Stone & Neale, 1984)  
Please rate how positive the following events were. If the event did not occur, please 
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Negative Event – Perceived responsiveness (Gable et al., 2006) 
Please think about the most NEGATIVE event that occurred over the (reporting period).  
 
What type of event was this?  
 Work (1) 
 Money and financial (2) 
 Household (3) 
 Social (4) 
 Recreation (5) 
 Spouse/partner (6) 
 Children (if applicable) (7) 
 Family (8) 
 Military (9) 
 Other happenings (10) 
 
Please indicate whether this event occurred LAST NIGHT and/or TODAY. 
 Happened LAST NIGHT Happened TODAY  
  (1) ❑  ❑  
 
 
 Did you experience this event with your partner?  
 No (0) 
 Yes (1) 
 
 
Did you tell anyone about the most negative event you experienced in the (reporting 
period)? 
❑ No (0)  
❑ Yes, spouse/partner  
❑ Yes, someone else  
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Rate the extent to which the following statements apply to your spouse/partner’s 















          
My spouse/partner 
liked/valued my abilities 
and opinions. 
          
My spouse/partner made 
me feel cared for. 
          
My spouse/partner was 
responsive to my needs. 




PTSD Checklist – Military version (PCL-M) (Bliese, Wright, Adler, Cabrera, Castro, & 
Hoge, 2008) 
Below is a list of reactions that Veterans sometimes have in response to stressful military 
experiences.  Please read each one carefully and select how much you have been 
bothered by that problem in the PAST 30 DAYS. 
1 = Not at all 
2 = A little bit 
3 = Moderately 
4 = Quite a bit 
5 = Extremely 
 
5. Repeated disturbing memories, thoughts, or images of the stressful experience 
6. Having physical reactions (like heart pounding, trouble breathing, sweating) when 
something reminded you of the stressful experience) 
7. Avoiding activities or situations because they reminded you of the stressful 
experience 






What is your gender? 
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0 = Male 
1 = Female 
 
2. Relationship length 
How long (in years) have you been with your current partner? 
[Drop down menu] 
 
3. Parent status 
1 = Yes, parent 
0 = Not parent 
 
4. Shift 
1 = Regular shift 
2 = Shift worker 
